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1.0 INTRODUCTION

This baseline ecological risk assessment for Sauget Area I in Sauget and Cahokia, Illinois,
addresses Dead Creek surface water and sediment and surficial floodplain soils. Figure 1-1
shows the site locus. The risk assessment follows the work plan for the project (Ecological
Risk Assessment Work Plan for Sauget Area I, Sauget, St. Clair County, Illinois, Prepared for
Solutia, Inc., St. Louis, MO, Menzie-Cura & Associates, Inc., August 12,1999; Appendix A)
and notes where deviations from the work plan exist due to unanticipated differences in site
conditions. It also addresses comments from regulatory agencies received in April and May,
2001.

With the agreement of the United States Environmental Protection Agency (USEPA)
Remediation Project Manager (RPM) Michael McAteer, the portion of the ecological risk
assessment that addresses the aquatic habitat of Dead Creek is restricted to a portion of Dead
Creek Segment F and the Borrow Pit Lake. Creek Segments B through the upper portion of F
are subject to a Unilateral Administrative Order (UAO) issued by the USEPA on May 31,
2000 to Monsanto Company and Solutia Inc. (Docket No. V-W-99-C-554) pursuant to section
106(a) of the Comprehensive Environmental Response, Compensation and Liability Act of
1980 as amended, 42 U.S.C. Section 9606(a). The Order requires the following response
activities at Sauget Area 1 Creek Segments B and Site M and Creek Segments C, D, E, and F
upstream of the Terminal Railroad Association embankment, which are located in Sauget and

|̂y/ Cahokia, Illinois (Figure 1-1):

• Preparation of a Time Critical Removal Action Work Plan;

• Implementation of the Removal Action in accordance with the Work
Plan to mitigate the threats posed by presence of contamination in Dead
Creek sediments and certain adjacent soils and their potential migration
via overflow and flood waters from the Site;

• Removal of materials from CS-B (creek sediments, creek bed soils and
flood plain soils); CS-C, D, and E (non-native creek sediments only);
and Site M (pond sediments and pond bottom soils) in Sauget Area 1,
while minimizing adverse impacts to area wetlands and habitat;

• Proper handling, dewatering, treatment and placement of such materials
in the on-site Containment Cell;

• A plan for management of Dead Creek storm water during the removal
action;

• Sampling and analysis of areas where materials has been removed, for
fciLji^ the purpose of defining remaining contamination;
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• Placement of membrane liner material over CS-B and in all other
excavated areas where, based on post-removal sample results, such liner
is determined to be necessary; and

• Design of a containment cell which will provide adequate protection to
human health and the environment.

The Order requires Solutia to conduct these removal activities to abate a potential imminent
and substantial endangerment to the public health, welfare or the environment that may be
presented by the actual or threatened release of hazardous substances at or from the site.

Currently, the UAO is being modified by the Agency to include removal of sediments in
Creek Section F from Route 157 to the eastern boundary of the Borrow Pit Lake.
Approximately 5,000 cubic yards of sediment will be removed from this 5,300 foot long
stretch of Dead Creek and contained in the on-site disposal cell being constructed adjacent to
Creek Section B.

These removal actions do not address Dead Creek floodplain soils. These are evaluated in a
screening-level terrestrial ecological risk assessment.

1.1 Regulatory Guidance

The assessment follows current USEPA guidance in:

Ecological Risk Assessment Guidance For Superfund: Process For Designing and
Conducting Ecological Risk Assessments (USEPA, 1997); and

Guidelines for Ecological Risk Assessment (EPA/630/R-95/002F, April 1998).

Previously, Environment and Ecology, inc. conducted a Preliminary Ecological Assessment of
Dead Creek Segment F (environment and ecology, inc., 1997) for the USEPA, which
essentially provides the screening analyses required in Steps 1 and 2 of the guidance (USEPA,
1997). This work was based on a site visit conducted in April 1997, and the collection of eight
sediment samples (and one duplicate) from Dead Creek Section F and the Borrow Pit Lake.
(Their terminology referred to the entire area as Dead Creek Section F.) Their "background"
sediment sample was collected from the Borrow Pit Lake. Their observations indicated that:

The vegetation is of low floristic quality, consisting primarily of invasive and
pioneer plants. This is consistent with the fact that the wetlands were drained
and the woods cleared prior to the 1930s, and the surrounding land is highly

2
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disturbed by agriculture and industry. However, the site does provide good
quality wildlife habitat, as evidence by its use by the Black-Crowned Night
Heron, a state-listed endangered species. Also, there are plentiful detrital
inputs (twigs, bark, and leaf litter) to the creek, which provides a substantial
food base to benthic invertebrate populations. One limitation to the benthic
invertebrate population is the lack of riffle areas and therefore, a potential for
periods of low dissolved oxygen levels.

Their data indicated that some metals, polychlorinated biphenyls (PCS), polynuclear aromatic
hydrocarbons (PAH), and dioxin concentrations in sediment were above ecological screening
levels. They concluded that the site warranted further investigation of ecological risks.

1.2 Site Description

Sauget Area I has been subjected to multiple historic industrial discharges, waste disposal and
manufacturing activities over an extended period of time. A detailed description of site
history and use is presented in the Engineering Evaluation/Cost Analysis, Remedial
Investigation/Feasibility Study, Sauget Area 1, Sauget and Cahokia, Illinois, prepared by Roux
Associates, Inc., March 9, 2001. Sauget Area 1 is centered on Dead Creek, an intermittent
stream that is approximately 17,000 feet long, and its floodplain. Dead Creek is an
industrialized drainage channel that flows through industrial, commercial, residential, and
agricultural areas (Figure 1-1). Three closed municipal/industrial landfills (Sites G, H, and I),
one backfilled wastewater impoundment (Site L), one flooded borrow pit (Site M), and one
borrow pit backfilled with concrete rubble and demolition debris (Site N) are within Sauget
Area I and the Dead Creek floodplain.

In the past, Dead Creek received direct wastewater discharges from industrial sources and
served as a surcharge basin for the Village of Sauget municipal sewer collection system.
When the system became backed up or overflowed, untreated wastes from industrial users of
the sewer system were discharged directly into Dead Creek Section A. The culvert between
Creek Sections A and B was blocked in 1968. Creek Section A was remediated and backfilled
in 1990. The remainder of Dead Creek received wastes via downstream flow from Creek
Section A prior to 1968. Creek Section B is hydraulically connected to Site M via a man-
made ditch. Site M may have also received wastes in the past. Dead Creek continues to
receive runoff from roadways, agricultural, industrial, and residential areas.

1.3 Organization of the Report

All of the elements of a standard ecological risk assessment, as described in the standard
guidance documents cited in Section 1.1, are contained in this report. However, the order of
presentation of some of the elements has been changed to facilitate the implementation of a

3
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weight-of-evidence approach for risk characterization. The organization of this report is
presented below.

• 1.0 INTRODUCTION
This section provides an introduction to the project and an overview of applicable
regulatory guidance.

• 2.0 BACKGROUND
This section discusses relevant background information for the site.

• 3.0 PROBLEM FORMULATION
This section presents the Conceptual Site Model and identifies ecological receptors.
The Problem Formulation section of the risk assessment was previously outlined in the
scope of work for the project (Menzie-Cura & Associates, Inc., 1999; Appendix A).

• 4.0 SELECTION OF ASSESSMENT AND MEASUREMENT ENDPOINTS
This section identifies Assessment Endpoints and Measures of Effects, although these
elements are typically discussed in Problem Formulation.

• 5.0 EXPOSURE ASSESSMENT
This section briefly describes the data used in the ecological risk assessment and the
selection of COPCs.

• 6.0 ECOLOGICAL EFFECTS ASSESSMENT
This section briefly describes the approaches that are used to assess ecological effects.

• 7.0 RISK CHARACTERIZATION
This section presents the interpretation of the data. This section discusses measures of
effects, together with other measures that are used to evaluate the individual assessment
endpoints.

• 8.0 DISCUSSION OF ECOLOGICAL RISK
This section discusses the weight-of-evidence for each assessment endpoint.

• 9.0 DISCUSSION OF UNCERTAINTIES AND EXPOSURE ASSUMPTIONS
This section analyzes the uncertainties associated with the risk assessment.

• 10.0 FINDINGS
This section briefly presents the findings of the assessment.
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2.0 BACKGROUND

This section provides a description of Dead Creek, the Borrow Pit Lake, and reference areas.

2.1 Dead Creek and the Borrow Pit Lake

Dead Creek begins immediately south of Queeny Avenue in an industrial area of Sauget,
Illinois and flows slowly south through residential neighborhoods (Figure 1-1). Along most of
its length, the stream is bordered by a dense, narrow band of riparian trees and shrubs.
Homeowners have cleared to the creek's edge and have established lawn along several
sections. Creek Section B runs from Queeny Avenue south to Judith Lane, Section C from
Judith Lane to Cahokia Street, Section D from Cahokia Street to Jerome Street, and Section E
from Jerome Street to the intersection of Routes 3 and 157. Section F begins at the
intersection with Route 3, crosses the intersection, passes through a culvert at railroad tracks,
and continues to the southwest toward the Borrow Pit Lake. As discussed in Section 1.0, this
ecological risk assessment addresses Dead Creek Section F from the railroad culvert south and
the Borrow Pit Lake (Figure 2-1). Photographs of this area showing the predominant habitat
types are in Appendix B.

West of Route 3, the creek flows south and west through the American Bottoms floodplain.
This area contains active and abandoned agricultural land divided by levees and railroad right-
of-ways. After Dead Creek flows under the railroad right-of-way, it is joined by a stream
draining land from the north.

The Borrow Pit Lake is a borrow pond that was excavated during the construction of the local
levee system. It covers approximately 530,000 square feet (approximately 200 feet by 2,650
feet). The United States Geological Survey (USGS) map of the area (Cahokia) indicates that
the pond was dug to its current shape sometime after 1954. The pond is the largest non-
flowing water body in the area. Its shore is surrounded with mature riparian trees. During time
of high water, Dead Creek drains the pond through a pump station under a levee and flows
into a ditched section of Old Prairie du Pont Creek. Storm water is allowed to accumulate in
the Borrow Pit Lake until the water level reaches Elevation 10. Then the lift pumps are
activated and accumulated water is pumped to Old Prairie du Pont Creek. This storm water
management practice turns the Borrow Pit Lake into a storm water retention basin subject to
large fluctuations in water level. The of channel of Old Prairie du Pont Creek flows northwest
to Arsenal Island on the Mississippi River.

During the site reconnaissance and sampling in September, October, and November of 1999,
water levels were extremely low in Dead Creek and the Borrow Pit Lake. Many areas of these
water bodies were dry with exposed mud. Fish and other aquatic species (e.g., frogs) were
concentrated in shallow puddles. These low water levels were persistent region-wide.
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Observations made in the field in 1999 indicate that the water level in the Borrow Pit and
Creek Sector F were low. This may be due to natural fluctuations in water level and may also
be linked to the particularly dry growing season in 1999. Dead Creek is a series of small,
shallow bodies of standing water. Examination of the creek bed and riparian vegetation
suggests that Dead Creek does not retain substantial amounts of standing water during the
summer months and that water levels are dependent on relatively recent precipitation. A
memorandum authored by Bill McClain of the Illinois Department of Conservation dated July
23,1992 to Tom Crause and dated received at the Illinois Department of Natural Resources on
July 27,1992 contains observations of Creek Sections B through F, indicating that a low water
level is a normal condition in Dead Creek. Historical information obtained from a 1984 survey
conducted in the American Bottoms by EEPA (1989) indicated that 12 out of 14 streams were
at low flow conditions in summer. The report indicated that low to extremely low dissolved
oxygen concentrations and elevated total suspended solids, total dissolved solids, turbidity,
total phosphorus, and metals are common. Streams in the mid American Bottoms Basin (the
area of Dead Creek) exhibit the greatest impact on macroinvertebrates and are considered
moderate to limited aquatic resources.

Historical discharge data was obtained from the United States NWIS-W Data Retrieval
system, maintained by the US Geological Survey (USGS), for other creeks in St. Clair County
Illinois. The closest of these to Dead Creek were Canteen Creek (1972-1982), Mud Creek
(1972-1982), and Richland Creek (1989-1999). A review of the historical discharge data from
these creeks indicates a high variability in discharge over each year. However, for a large
portion of each year, discharge is very low, often near zero. Both of these patterns occur each
year, suggesting that low to zero flow conditions, as seen in Dead Creek in 1999, are common.

Section 7.2.1 provides additional detailed description of the habitat of Dead Creek and the
Borrow Pit Lake.

2.2 Reference Areas

Reference areas for ecological risk assessment were selected during the ecological site
reconnaissance and during the main sampling event. Details of the selection,
summarized below, are included in the field report (Soil, Ground Water, Surface
Water, Sediment, and Air Sampling Field Sampling Report, Sauget Area 1,
Remediation Technology Group, Solutia, Inc., St. Louis, MO, O'Brien & Gere
Engineers, Inc., September 2000).

The following criteria were applied for the selection of reference areas:

a) physical similarity to Dead Creek or the Borrow Pit Lake
b) location away from direct influence of industrial discharges, including major

highways.



REV. 2

The reconnaissance survey was carried out over a three-day period in September 1999.
The selection of reference sampling stations was discussed with Mr. Michael
Ondrachek of Weston, who served as representative for the USEPA.

Two reference areas were selected during the reconnaissance survey. Reference Area
1 was a section of Old Prairie du Pont Creek near the town of East Carondelet,
approximately 3 miles southwest of the end of Dead Creek in the Borrow Pit Lake.
This section of Old Prairie du Pont Creek is a broad shallow water body with a mud
substrate similar to the Borrow Pit Lake. It is distant from any influence from the site
or other industrial areas, but is similar to the Borrow Pit Lake in that it is near
agricultural land. Two sampling locations were selected in Reference Area 1. These
are depicted on Figures 1-1 and 2-2; photographs are in Appendix B. It was not
possible to obtain permission to sample in the second water body selected as a
reference area during the reconnaissance survey.

To replace the second reference area selected during the reconnaissance survey, two
bodies of water in Monroe County, collectively referred to as Reference Area 2, were
selected during the main sampling event with the concurrence of Mr. Steven
Broadman of Weston, the Agency's oversight contractor. These water bodies were
approximately 20 miles south of Dead Creek and contained one sampling station each.
Reference area 2-1 was in Long Slash Creek north of the culvert where Merrimac
Road crosses the creek. This section was similar to Dead Creek sectors B through E in
that it was shallow and muddy. It was similar to Dead Creek Section F in that it
traversed an agricultural area. Reference area 2-2 was a flooded borrow pit north of
Fountain Creek and was similar in depth, hydrology, and surrounding land use to the
Borrow Pit Lake. These reference areas are shown on Figures 2-2 and 2-3.
Photographs are in Appendix B. Table 2-1 presents water quality and sediment type in
Dead Creek Section F, Borrow Pit Lake, and the reference areas.

Extensive effort was made during the site reconnaissance survey and the main
sampling event to select appropriate reference areas. After completion of ecological
sampling and preparation of the ecological risk assessment, the regulatory agencies in
the end did not agree that the selected areas were appropriate to use as a reference area
for Dead Creek or the Borrow Pit. Therefore, as directed by the regulatory agencies,
the data collected from the reference areas will be presented in the report, but
comparisons will not be made between measurements made at the site and the
reference areas.



REV. 2

3.0 PROBLEM FORMULATION

The problem formulation phase of an ecological risk assessment develops the nature of the
problem and presents a plan for analyzing data and characterizing risk. The problem
formulation section of this assessment defines the assessment and presents a conceptual model
that describes key relationships between potential stressors and assessment endpoints.
Assessment endpoints are expressions of the environmental value to be protected at a site that
are selected by the consensus of the regulators, the regulated community, and state or local
concerns. The problem formulation for this risk assessment was presented in the project work
plan (Appendix A).

3.1 Conceptual Site Model

The foundation of an ecological risk assessment is the conceptual site model. According to
USEPA guidance, the conceptual model addresses:

environmental setting and contaminants known or suspected to exist at the site;

contaminant fate and transport mechanisms;

mechanisms of ecotoxicity and likely categories of potentially affected receptors;

complete exposure pathways.

Figure 3-1 provides a diagram of the Conceptual Site Model for the aquatic habitat of Dead
Creek; Figure 3-2 is a diagram of the Conceptual Site Model for the terrestrial habitat of the
floodplain. These models illustrate transport of compounds from the site media through the
potentially affected habitats to important ecological receptors.

3.1.1 Environmental Setting and Contaminants Known or Suspected to Exist at The
Site

The environmental setting is the aquatic environment of a shallow stream, broader semi-
impounded basin, and floodplain as described in Section 2.1 of this report The compounds of
potential concern (COPCs) are selected in Section 5 of this report and include herbicides,
pesticides, PCBs, metals, PAHs, and dioxins.

3.1.2 Contaminant Fate and Transport Mechanisms

In general, the source of COPCs to Dead Creek Section F and the Borrow Pit Lake is
downstream transport of industrial and municipal wastewater discharges from upstream portions
of Dead Creek. Groundwater discharge in the upstream portion of Dead Creek in the vicinity of
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Sites G, H, I, and L does not appear to be a source for two reasons:

The EE/CA and RI/FS study performed by Roux Associates, Inc. (2001) indicated that
except in times of a high water table, the bottom of Dead Creek and Borrow Pit Lake are
above the water table.

Sampling of shallow groundwater in the Dead Creek floodplain indicated that COPCs
have not been transported from Dead Creek to shallow groundwater or vice versa.

In addition, there has been little transport of creek sediments to floodplain soils.

The selected COPCs (herbicides, metals, PCBs, pesticides, and SVOCs) adsorb onto particulate
matter to varying degrees. The transport mechanisms affecting particle distribution in aquatic
systems include:

particulate runoff from the watershed,

deposition in areas of sluggishly flowing waters,

erosion in faster moving stream segments, and

resuspension of particulates from the stream bed and over the floodplain.

Chemicals with lower particle affinities may be more subject to dissolution in and transport by
surface water. Increasing solubility generally correlates with increasing bioavailability. In
particular, metals may be subject to transport in soluble form, depending on their valence states.

The major biological mechanisms affecting fate and transport are:

biological uptake directly from environmental media;

bioaccumulation through ingestion of prey or media; and

biomagnification through the food chain.

Most of the COPCs are subject to one or all of these biological fate and transport mechanisms.
In particular, mercury, PCBs, organochlorine pesticides, and dioxins can biomagnify through
the food chain.

3.1.3 Mechanisms of Ecotoxicity and Likely Categories of Potentially Affected
Receptors

3.1.3.1 Ecotoxicity of Potential Site-Related Chemicals

The COPCs may affect the survival and reproductive capacity of benthic biota, fish,
invertebrates, vascular plants, and wildlife. This section presents a short summary of the toxic
mechanisms of some of the potentially site-related chemicals.
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Herbicides

The available information on the effects of herbicides on plants, wildlife, aquatic organisms is
largely confined to acute studies. Very few studies have investigated the chronic or
subchronic effects of this class of compounds. In the USEPA's Environmental Effects
Database (EEDB) (USEPA. 1995), lexicological data on terrestrial plants, insects, mammals,
birds, and aquatic organisms (plants, invertebrates, fish) are available for the following
herbicides:

• 2,4-<dichJorophenoxy)acetic acid (2,4-D Acid);
• 2,4-{dichlorophenoxy)butanoic acid (2,4-DB Acid);
• 3,6-dichloro-2-methyoxybenzoic acid (Dicamba) and related compounds;
• 2-{2,4-dichlorophenoxy)propionic acid) (Dichlorprop(2,4-DP));
• 4-{chloro2-methyiphenoxy)acetic acid (MCPA) and related compounds; and
• 2-{4-chloro-2-methylphenoxy)propanoic acid) (MCPP) and related compounds.

Summarized below are the effective concentration ranges of these herbicides for terrestrial and
aquatic biota.

• Seed germination and seedling emergence of terrestrial plants is affected at 0.0027 to
4.2 pounds of herbicide acre of land.

• 3.6 to 100 ug of herbicide insect will cause 50% of the test organisms to die.
• Dose of 400-800 mg herbicide/kg body weight resulted in death of 50% of the test

mules.
• Herbicides at levels of 0.017 to 292 ppm can affect the growth of aquatic plant species.
• 100 to 35,440 ppm in food or 216 to 4640 me/kg as a dose can result in 50% death of

the exposed birds. Subchronic studies reveal that 1000 to 1600 ppm in food can lead
to reproductive effects in birds.

• Aquatic invertebrates and fish are affected by herbicides at concentrations ranging
from 1 to 1600 ppm. These effects include growth and mortality. Subchronic effects
on invertebrates and fish fall within the acute effective concentration range.

Metals

Metals are naturally present in soil and sediment. Due to their varying toxicity, a few metals
present in environmental media at the site will be discussed separately.

Arsenic

In many species of mammals, arsenic is a teratogen and carcinogen that can cross placenta!
barriers and potentially cause fetal mortality or malformities. Wildlife may be exposed to
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arsenic via ingestion, inhalation, or absorption through the skin or mucous membranes.
Arsenic is usually transported into cells through an active transport mechanism intended for
transport of phosphates. Studies have associated chronic arsenic exposure with liver, kidney,
and heart damage, hearing loss, brain wave abnormalities, and impaired resistance to viral
infections (Eisler, 1988).

The mechanism of arsenic toxicity depends upon its chemical form and route, dose, and
duration of exposure as well as the species and lifestage exposed. In general, early
developmental stages are more sensitive to arsenic toxicity than adults (Eisler, 1988).
Arsenites (As +) are more toxic than arsenates (As5+), soluble arsenic compounds are more
toxic than insoluble compounds, and inorganic arsenic compounds are more toxic than organic
derivatives (ATSDR, 1991). Trivalent arsenic reacts with sulfhydryl groups of proteins and
enzymes. Pentavalent arsenic may interfere with oxidative phosphorylation (Eisler, 1988).

Cadmium

Cadmium can be bioaccumulated by both aquatic and terrestrial organisms. Dissolved
cadmium is bioconcentrated in freshwater and marine animals to concentrations hundreds to
thousands of times higher than in the water. Data also show that cadmium can accumulate in
grasses, crops, earthworms, poultry, cattle, horses, and wildlife. Data on biomagnification of
cadmium are inconclusive. In vertebrates, cadmium accumulates mainly in the liver and
kidney rather than in muscle tissue, therefore, biomagnification through the food chain may
not be significant (ATSDR, 1991). Cadmium has been implicated as the cause of severe
deleterious effects on fish and wildlife.

Copper

The toxicity of copper to aquatic life is related primarily to the presence of the free cupric ion,
Cu2+ and possibly some of the hydroxy complexes (USEPA, 1984). Aquatic toxicity studies
indicate that increasing alkalinity, hardness, and total organic carbon in natural waters decreases
copper toxicity. Data for eight species indicate that acute toxicity decreases as hardness
increases. Additional data for several species indicate that toxicity also decreases with increases
in alkalinity and total organic carbon. Fish and invertebrate species seem to be about equally
sensitive to the chronic toxicity of copper. Plants and phytoplankton are particularly sensitive to
copper. Copper sulfate is used to treat algal blooms and growth of aquatic macrophytes in some
lakes.

Copper is an essential nutrient for mammalian species. However, ingestion of elevated amounts
of copper is associated with gastrointestinal, hepatic, hematological, musculoskeletal,
cardiovascular, and renal effects, and changes in body weight in animals (ATSDR, 2000).
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Lead

Exposure lo lead may affect behavior and various body systems including the hematopoietic,
skeletal, vascular, nervous, renal, and reproductive systems. In general, younger organisms are
more sensitive to the adverse effects of lead exposure. In mammals, absorbed inorganic lead
enters the blood and attaches to red blood cells. Lead is quickly distributed to extracellular
fluid and other storage sites (possibly soft tissues and bone). Lead is excreted via bile to the
small intestine for fecal excretion (Eisler, 1988).

Bioconcentration of lead has been observed in plants and animals. Generally limited by the
strong absorption of lead to soil organic matter, the bioavailability of lead in soil to plants
increases as pH and organic content of the soil decreases. There is no evidence that indicates
that lead biomagnifies in terrestrial or aquatic food chains (ATSDR, 1993).

Mercury

Mercury is recognized as one of the most toxic of the heavy metals. Mercury is
bioconcentrated and biomagnified in food chains. Mercury is not an essential element and has
no known biological function. Studies have shown that it is a mutagen, teratogen, and a
carcinogen. In general, younger life stages are most sensitive to the toxic effects of mercury.
Organic forms of mercury (e.g. methylmercury) are more toxic than inorganic mercury (Eisler,
1987).

Numerous physical and biological factors can affect the acute and chronic toxicities and
bioaccumulation of the various forms of mercury. For aquatic organisms, mercury
accumulation is generally greatest at elevated water temperatures, reduced water salinities or
hardness, reduced water pH, reduced organic matter content of the medium, and in the
presence of zinc, cadmium, and selenium in solution. Elimination of mercury varies among
aquatic species, however, it tends to be slow (Eisler, 1987).

Mammals can absorb organic forms of mercury through the respiratory tract, gastrointestinal
tract, skin, or mucus membranes, and organic mercury compounds can cross placental
barriers. Organic forms of mercury are more completely absorbed than inorganic forms, and
they pass more readily through biological membranes and are excreted more slowly.
Methylniercury can cross the blood-brain barrier (Eisler, 1987).

Nickel

Nickel is considered moderately to highly toxic to most aquatic plant species. To
invertebrates, nickel is one of the least toxic inorganic agents. To both marine and freshwater
fish, nickel is relatively nontoxic but w hen exposed to low levels over extended periods
effects include reduced skeletal calcification and reduced diffusion capacity of gills. Both
acute and chronic toxicity of nickel is strongly related to water hardness.
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Zinc

Zinc is an essential micronutrient for all living organisms. Because zinc is essential, zinc is
bioaccumulated by all organisms. The toxicity of zinc is dependent upon its chemical form
and degree of interconversion among the various forms. Zinc will not be sorbed or bound
unless it is dissolved, but bound zinc will dissolve in the digestive tract following the
ingestion of particulates. The toxicity of undissolved zinc to a particular species depends on
the feeding habits. Aquatic plants and most fish are relatively unaffected by suspended zinc in
the water column. Both terrestrial and aquatic invertebrates and filter feeder fish might be
adversely affected by ingestion of sufficient quantities of particulates containing zinc. The
acute toxicity of zinc to aquatic animals is influenced by several parameters including
increasing hardness, abundant dissolved oxygen and low temperatures which lower its
potential toxicity.

Reported acute toxicity testing for freshwater organisms indicates that insects are most
resistant whereas cladocerans and the striped bass are the most sensitive to zinc.

PAHs

The PAHs have been categorized by the number of aromatic rings in their chemical structure
as well as by their carcinogenicity in laboratory animals. Although naphthalene is a two-
ringed molecule, it is frequently categorized as a PAH. The other compounds are listed below
and are three, four or five-ringed structures.

2-Ringed PAH
naphthalene

3-Ringed PAHs
Acenaphthene
Acenaphthylene
Anthracene
Fluorene
Phenanthrene

4-Ringed PAHs
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Fluoranthene
Pyrene

> 4-Ringed PAHs
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Dibenz(a,h)anthracene
Indeno(l ,2,3-cd)pyrene

Many of the 4 to 7 ring PAHs are carcinogenic, mutagenic, or teratogenic to a variety of
organisms including fish and other aquatic biota, amphibians, birds, and mammals. In
addition to tumor formation, other adverse effects have been observed for many species under
laboratory conditions including effects on survival, growth, and metabolism (Eisler, 1987).
Rather than enhancing detoxification, metabolism of some carcinogenic PAHs in induced
animals could result in a higher steady-state level of toxic products (Stegeman, 1981).
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In mammals, PAHs are readily absorbed after exposure by inhalation or oral intake and
distributed to many tissues in the body. However, intestinal absorption of PAHs is dependent
upon the presence of bile in the stomach. PAHs are also absorbed via dermal exposure,
although very little is distributed to tissues (USEPA, 1982). Following absorption,
metabolism via the cytochrome P-450 monooxygenase system is required for detoxification to
more water-soluble forms of the compounds for efficient elimination from the body. The
unmetabolized PAHs are not believed to be carcinogenic. During the detoxification process,
some PAHs are metabolically activated to their carcinogenic intermediates. These
intermediates can then bind to cellular macromolecules such as DNA, RNA, and proteins,
resulting ultimately in the induction of cancer. For any of the PAHs, however, the majority of
the metabolism results in detoxified metabolites that are rapidly excreted.

The formation of PAH-induced cancers in laboratory animals is well documented (USEPA,
1982). The genotoxicity and carcinogenicity of benzo(a)pyrene [B(a)P] is well established.
Experimental data demonstrate that exposure to B(a)P yields gene mutations, chromosome
aberrations, and tumorigenesis in mammalian cells. B(a)P, the most widely studied PAH
congener, produces tumors in mice, rats, hamsters, guinea pigs, rabbits, ducks and monkeys
after oral, dermal, and intratracheal administration. Immune suppression has also been
observed in humans and mice exposed to B(a)P. Developmental effects in utero and
lymphoreticular effects have been observed in mice exposed to B(a)P.

There is very little data available on the effects of PAHs on birds. In one study, mallards fed
diets containing 4,000 mg PAHs/kg (mostly as naphthalenes, naphthenes, and phenanthrene)
for 7 months showed a 25% liver weight increase and 30% increase in blood flow to the liver
when compared to controls. Another study showed that some PAHs may have embryotoxic
effects in birds (Eisler, 1987).

PCBs

Poly-chlorinated biphenyls (PCBs) are a class of synthetic chemicals that contain 209
individual compounds (congeners). Aroclor is the industrial trade name of some commercial
PCB mixtures.

PCB exposure may result in a variety of toxic effects to wildlife including death, birth defects,
reproductive failure, liver damage, skin lesions, tumors, and a wasting syndrome. Two main
factors influence the lexicological properties of individual PCBs: the octanol-water partition
coefficient (Ko*) and steric factors which are determined by patterns of chlorination.
Individual PCBs with high Ko» values and high numbers of substituted chlorines in adjacent
positions are generally of greatest concern.

Sensitivity to adverse effects of PCBs varies greatly even in closely related species. Several
studies have demonstrated that mink are one of the most sensitive mammalian species tested
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for the effects of PCB exposure. It is well documented that PCBs interfere with reproduction
in wildlife and in experimental animals. Reproductive failure due to high death rate of kits
was observed in mink given diets supplemented with either 2 mg/kg Aroclor 1254 for 8
months or 5 mg/kg Aroclor 1254 for 4 months. Dietary levels of 1 mg/kg of Aroclor 1254 did
not adversely affect reproduction. Placental transfer of PCBs has been documented in mink as
well as in several other mammalian species. Mammary transport is an even more effective
method of transferring PCBs from parent to offspring (Eisler, 1986).

The carcinogenic effects of PCBs have been reported in laboratory studies with mice and rats.
Other systemic effects of PCBs reported in several species include hepatic disorders,

increased thyroxin metabolism and ultrastructural changes in the thyroid, inhibition of ATP -
ases, interference with oxidative phosphorylation, alterations in steroid hormone activities,
immunosuppressive effects, and altered vitamin A metabolism (Eisler, 1986).

For birds, exposure to PCBs may result in disruption of growth, reproduction, metabolism,
and behavior, such as courtship, nesting, and incubation. Signs of PCB poisoning in birds
include morbidity, tremors, beak pointed upwards, and muscular incoordination, however,
birds appear to be more resistant to acute effects of PCBs than mammals.

Organochlorine Pesticides

Organochlorine pesticides are one of several classes of insecticides, which include the
chlorinated ethane derivatives (DDT and methoxychlor), the cyclodienes (chlordane, aldrin,
dieldrin, heptachlor, endrin, and toxaphene), and the hexachlorocyclohexanes (lindane).

The persistence of organochlorines in the environment varies with each individual compound.
Organochlorines, including aldrin, chlordane, endosulfan, and heptachlor, are reported as
ranging from moderately persistent, with effectiveness ranging from 1 to 18 months, to
persistent, retaining toxicity for years, perhaps as many as 50 to 100 years (Briggs, 1992).
Lindane, DDT, DDE, DDD, dieldrin, endrin, and methoxychlor are persistent insecticides
(Briggs, 1992).

Organochlorine insecticides are classified as neurotoxins. DDT is believed to act on the
sensory and motor nerve fibers and the motor cortex, inducing repetitive firing in the
presynaptic nerve membrane (Klaassen et al., 1986). Although the central nervous system is
the primary site of toxic action, primary pathologic changes resulting from subacute or chronic
feeding are observed in the liver. Large doses of DDT in animal studies result in centrelobular
necrosis of the liver, while smaller doses result in liver enlargement. Methoxychlor and
lindane have low central nervous system toxicity. Lindane and alpha-BHC are convulsants,
while beta and delta-BHC are CNS depressants. The mechanism of neurotoxic action of these
compounds has not been demonstrated.
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As a result of the bioconcentration of organochlonne insecticides in ecosystems, organisms at
the top of natural food chains may sustain injury due to the gradual accumulations of residues
in organisms that make up their food sources. Reproductive success of certain species of wild
birds is adversely affected by exposure to DDT or its metabolites (Klaassen et al., 1986).
Eggshell thinning has been demonstrated following ingestion of DDT and related chlorinated
hydrocarbon insecticides. In addition, the ability of DDT to enhance the metabolism of
estrogen may have an impact on reproductive success in birds by creating an endocrine
imbalance affecting egg laying and nesting cycles (Klaassen et al., 1986). Fish and some
lower aquatic organisms are extremely sensitive to the acute toxicity of DDT.

Significant evidence of endocrine disruption exists for the following groups of organisms:
snails, oysters, fish, alligators and other reptiles, and birds, such as gulls and eagles (USEPA,
1997). Significant population declines as a result of exposure to endocrine-disrupting
chemicals have been reported for alligators in Central Florida and some populations of marine
invertebrate species

Dioxins and Furans

Dioxins and furans include two classes of halogenated aromatic hydrocarbons, or congeners.
Furans are often referred to as "dioxin-like compounds" because their structure and toxicity
are similar to dioxins.

Exposure to dioxins and furans has been shown to cause acute toxicity to the liver in rodents
and rabbits and the thymus in guinea pigs. Epidermal effects, such as chloracne have been
seen in subchronic studies with rodents and monkeys. Other effects due to chronic exposure
to dioxin-like compounds are wasting syndrome, hepatotoxicity, enzyme induction and
endocrine effects. In general, congeners without lateral substitution of chlorines and with
greater number of chlorine substitutions are more toxic than other congeners.

There is evidence from animal and epidemiological studies that dioxins are furans are
immunoloxic. These compounds have also been found to cause developmental and
reproductive toxicity in animals. Dioxin-like compounds have also been found to be
genotoxic by activating gene transcription through aryl hydroxylase activity (AHH). TCDD,
the most potent of all the dioxin congeners, has been shown to be a multisite carcinogen in
both sexes of mice and in hamsters. It is believed that there are multiple mechanisms for
TCDD's "tumor promoting" activity. The carcinogenic effects of TCDD are hepatocellular
carcinomas and hepatocellular hyperplastic nodules.

Early life stages of animals have been shown to be more sensitive to TCDD than adult
animals. Studies have shown that TCDD is directly toxic to pike, rainbow trout, lake trout,
and Japanese medaka. The toxic effects on young fry of these fish species are edema,
hemorrhage, arrested growth and development, and death. TCDD has been shown to be
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extremely toxic to bird eggs. Signs of toxicity are species-specific; however, embryo
mortality is common to all species.

3.1.3.2 Potentially Affected Receptors

The categories of likely potentially affected receptors for an aquatic system such as the Dead
Creek and the Borrow Pit include:

the benthic macroinvertebrate community;

warm water fish (e.g., largemouth bass);

waterfowl (e.g., mallard) that feed on plants and macroinvertebrates (including shrimp);

piscivorous birds (e.g., great blue heron, bald eagle);

insectivorous birds that feed on hatched insects that were exposed to COPC in sediment
in the larval stage;

aquatic mammals (e.g., muskrat) that feed on plants and macroinvertebrates (including
freshwater clams);

aquatic mammals (e.g., river otter) that feed on fish and macroinvertebrates (including
freshwater clams).

Section 3.2 provides more detail on these receptors.

The possibility for exposure of terrestrial plants and wildlife to COPCs in soil or through soil-
based food chains was also considered in the evaluation. The categories of likely potentially
affected terrestrial receptors include:

terrestrial plants;

soil invertebrates (e.g., earthworms);

vermivorous mammals (e.g., short-tailed shrews)

omnivorous or herbivorous mammals (e.g., white-footed mice);

vermivorous birds (e.g., American woodcock).

These receptors were selected because they may be present in the Dead Creek floodplain and
screening-level benchmarks are available for them. The benchmarks developed by Oak Ridge
National Laboratory (Efroymson et al., 1997) were developed for plants, earthworms, and six
additional species: short-tailed shrew, a vermivorous mammal; white-footed mouse, an
omnivorous mammal; red fox, a carnivorous mammal; white-tailed deer, a herbivorous
mammal; American woodcock, a vermivorous bird; and red-tailed hawk, a carnivorous raptor.
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Efroymson el al. (1997) selected the lowest of these values which for wildlife represented the
short-tailed shrew, white-footed mouse, and American woodcock. Screening values
protective of these species will also be protective of the white-tailed deer and the carnivorous
red fox and red-tailed hawk.

3.1.4 Complete Exposure Pathways

The USEPA guidance indicates that the risk assessment must identify complete exposure
pathways before a quantitative evaluation of toxicity to allow the assessment to focus on
COPCs that can reach ecological receptors. The likely complete exposure pathways in Dead
Creek and the Borrow Pit Lake and the Dead Creek floodplain are:

Sediment to benthic invertebrates via direct contact and ingestion;

Sediment and surface water to aquatic plants via uptake;

Surface water to invertebrates and fish though direct contact and ingestion;

Benthic biota (including freshwater shrimp and clams) to higher order predators (e.g.,
fish) through the food chain;

Fish and macroinvertebrates (clams and shrimp) to piscivorous fish, mammals, or
birds via ingestion;

Soil to soil invertebrates in the soils of the Dead Creek floodplain (including Sites G,
H, I, L, and N) via direct contact and/or ingestion;

Soil to plants or wildlife in the Dead Creek floodplain (including Sites G, H, L, L, and
N) via uptake through roots, direct ingestion, or ingestion via the food chain.

3.2 Identification of Receptors

This subsection of the ecological risk assessment identifies the receptors (receptor species)
and provides the rationale for their selection as representative of the species that occur or are
likely to occur near the site. This subsection also provides an ecological characterization of
each receptor for use in developing the exposure assessment.

The selected receptors represent those types of organisms most likely to encounter the
contaminants of concern at the site. They include a reasonable (although not comprehensive)
cross-section of the major functional and structural components of the ecosystem under study
based on:
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Relative abundance and ecological importance within the selected habitats;

Availability and quality of applicable toxicological literature;

Relative sensitivity to the contaminants of concern;

Trophic status;

Relative mobility and local feeding ranges;

Ability to bioaccumulate contaminants of concern.

The selected species represent different feeding guilds. A guild is a group of animals within a
habitat that use resources in the same way. Coexisting members of guilds are similar in terms
of their habitat requirements, dietary habits, and functional relationships with other species in
the habitat. Guilds may be organized into potential receptor groups. The use of the guild
approach allows focused integration of many variables related to potential exposure. These
variables include characteristics of COPCs (toxicity, bioaccumulation, and mode of action)
and characteristics of potential receptors (habitat, range and feeding requirements, and
relationships between species). This approach evaluates potential exposures by considering
the major feeding guilds found in a habitat. It is assumed that evaluation of the potential
effects of COPCs on the representative species will be indicative of the potential effects of
COPCs to individual member classes of organisms within each feeding guild.

The selected species represent the ecological community and its sensitivity to the
contaminants of concern and were arrived at based, in part, on knowledge of the area and on
discussions with the USEPA and other government agencies.

3.2.1 Aquatic Habitat

The ecological receptors selected for evaluation in Dead Creek and Borrow Pit Lake include:
benthic invertebrates, shellfish, local fin fish, tree swallow, great blue heron, mallard, bald
eagle, muskrat, and river otter.

Benthic invertebrates

Benthic invertebrates are potential receptor species in Dead Creek and the Borrow Pit Lake
because they:
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Have the greatest exposure to sediments;

Provide food for bottom-feeding fish species;

Provide food for bottom-feeding fish species, insectivorous birds, and waterfowl;

Are relatively immobile (sessile) in habit, and therefore their general health and
condition reflects local conditions.

Warm Water Fish Species

Warm water resident fish species were selected to reflect local sediment and water quality
conditions. The typical warm water fish species such as centrachids (sunfish, bass) and
bottom feeding fish such as bullheads are abundant local residents with a limited foraging
range and are present in small ponds and borrow ponds throughout the region. These
organisms are potential receptor species representing local fish because they are:

Resident in the Borrow Pit Lake;

Exposed to sediments as well as surface water,

Represent fish and higher order predators feeding on smaller fish and invertebrates.

Fish were abundant in the Borrow Pit Lake, but only a few small minnows were observed in
Dead Creek Section F. Therefore, these receptors were evaluated in the Borrow Pit Lake only.

Aquatic Birds

We have selected tree swallow, great blue heron, mallard duck, and bald eagle to represent
birds feeding on aquatic biota in Dead Creek and the Borrow Pit Lake for at least a portion of
the time.

Tree Swallow (Iridoprocne bicolor)

Tree swallows are insectivores that consume flying insects. They feed over open or running
water, and their diet consists almost exclusively of emergent adult forms of aquatic insects
including Diptera, Hemiptera, Ephemeroptera, Zygoptera, Anisoptera, Plecoptera, and
Trichoptera. Tree swallows will occasionally catch emerging insects directly from the water
surface, but most insects are captured in flight. Tree swallows feed throughout the day, but
the most intensive feeding occurs from late morning through late afternoon (Cohen, 1984).

These organisms are potential receptor species because they:
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Consume aquatic insects that have been in contact with fish;

Have a foraging range smaller than the downstream area of the Dead Creek sectors;

Are a lower trophic level bird in the vicinity of the creek.

Tree swallows, therefore, represent insectivorous birds.

Great Blue Heron (Ardea herodias)

The great blue heron inhabits salt and freshwater environments, typically shallow waters and
shores of lakes, flooded gravel pits, marshes and oceans. In marsh environments, the great
blue heron is an opportunistic feeder; they prefer fish, but they will also eat amphibians,
reptiles, crustaceans, insects, birds, and mammals. The diet varies but may include up to
100% fish. Great blue heron generally tend to forage near nesting sites (USEPA, 1993).

These organisms are potential receptor species because they:

Consume fish;

Have a foraging range about equal to the downstream area of the Dead Creek sectors;

Are a higher trophic level predator in the creek and Mississippi River.

Great blue heron, therefore, represent piscivorous birds.

Mallard (Anas platyrhynchos)

The mallard is the most common freshwater duck of the United States, found on lakes, rivers,
ponds, etc. It is a dabbling duck, and feeds (usually in shallow water) by "tipping up" and
eating food off the bottom of the water body. Primarily, it consumes aquatic plants and seeds,
but it will also eat aquatic insects, other aquatic invertebrates, snails and other molluscs,
tadpoles, fishes, and fish eggs. Ducklings and breeding females consume mostly aquatic
invertebrates. The mallard's home range is variable, but an approximate range is 500 hectares.
It prefers to nest on ground sheltered by dense grass-like vegetation, near the water.

Mallards are a potential receptor species because they:

Consume both aquatic plants and aquatic invertebrates;

Live on or near the water;

Are a lower trophic level duck in the creek and in the Mississippi River.

2,



REV. 2

Mallards, therefore, represent waterfowl.

Bald Eagle (Haliaeetus leucocephalus)

Bald eagles are generally found in coastal areas or near lakes and rivers. Their preferred
breeding sites are in large trees near open water. They are usually found in areas with minimal
human activity. Bald eagles are federally-listed endangered species that overwinter in the
Mississippi River valley north of Dead Creek and the Borrow Pit Lake. A pair of bald eagles
was observed attempting to nest on the southern tip of Arsenal Island in 1993 and 1994. The
nest has since blown down and has not been reconstructed (Collins, 2001). Two bald eagles
were observed by USEPA and Illinois EPA representatives approximately 1 mile west of Dead
Creek Section B and 0.5 miles east of the Mississippi River in late 1999. A bald eagle was
also observed in the same location in December 2000.

Bald eagles, although primarily carrion feeders, are opportunistic and will eat whatever is
plentiful including fish, birds, and mammals. Foraging areas vary according to season and
location. The USEPA (1993) reports a foraging length of 2 to 4.5 miles along a river.

These organisms are potential receptor species because they:

Consume fish;

Are a higher trophic level predator,

Are sensitive to contaminants that biomagnify in the food chain.

The bald eagle, therefore, represents predatory birds.

Aquatic Mammals

This assessment assumes that river oner and muskrat represent aquatic mammals in Dead
Creek and the Borrow Pit Lake.

River Otter (Lutra canadensis)

The river oner can be found in primarily freshwater but also saltwater environments, but
seems to prefer flowing-water habitats rather than still water. It has been found in lakes,
marshes, streams, and seashores. It consumes largely fish, but is opportunistic and will
consume aquatic invertebrates (crabs, crayfish, etc.). aquatic insects, amphibians, birds (e.g.
ducks), small or young mammals, and turtles. They may also sift through sediment for food.
The oner dens in banks, in hollow logs, or similar burrow-like places. Home range varies
depending on habitat and sex. but an approximate measure is 300 hectares (USEPA, 1993).
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River otter were not observed during the wildlife surveys that at the site. However, river
otters were selected as a receptor because of the concern given to them in Illinois (the Illinois
Department of Natural Resources has released river otters trapped in Louisiana as part of a
recovery program), their susceptibility to bioaccumulative COPCs, and the fact that the stream
and wetland habitat of Dead Creek and Borrow Pit Lake could support river otter.

River otters are a potential receptor species because they:

Consume fish and aquatic invertebrates;

Live in or near the water;

Are a higher trophic level predator in the creek and in the Mississippi River.

River otters, therefore, represent higher trophic level aquatic mammal.

Muskrat (Ondatra zibethicus)

The muskrat is a semiaquatic large rodent which lives near freshwater and brackish aquatic
environments: marshes, ponds, creeks, lakes, etc. Muskrat feed largely on aquatic plants, but
depending on location and time of year may also consume aquatic invertebrates (crayfish,
crabs, etc.), small amphibians, turtles, fish, mollusks, and even young birds (USEPA, 1993).
The muskrat lives quite close to the water, either on the bank of the water body or in a lodge
constructed in the water body. Muskrat tracks and dens were observed in and along the upper
reaches of Dead Creek during the wildlife surveys. The home range of muskrat is small (0.17
hectares on average) and one study found that muskrats remain within 15 meters of their
primary dwellings 50 percent of the time (MacArthur, 1978).

Muskrats are a potential receptor species because they.

Consume aquatic plants and aquatic invertebrates;

Live on or near the water;

Are a lower trophic level omnivore in the creek and Borrow Pit Lake.

Muskrats, therefore, represent lower trophic level aquatic mammals.

3.2.2 Terrestrial Receptors

The ecological receptors selected for evaluation in the Dead Creek floodplain include: plants,
soil invertebrates, woodcock, short-tailed shrew, and white-footed mouse. These receptors
were selected because screening-level soil benchmarks are available for them that were
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developed by Oak Ridge National Laboratory (Efroymson et al., 1997). Many of these
receptors are present or likely to be present in the Dead Creek floodplain. In addition, these
receptors were selected because they have a high exposure to soil via direct contact (plants and
earthworms) or via ingestion of soil and earthworms (woodcock and short-tailed shrew) or
plants (white-footed mouse).

Plants

Plants are potential receptors in the Dead Creek floodplain because they;

Are exposed to COPCs via direct root contact with soil and uptake of soil moisture
through the roots;

Provide food for birds and mammals.

Soil invertebrates

Soil invertebrates are potential receptor species in the Dead Creek floodplain because they:

Have the greatest exposure to soil;

Provide food for birds and mammals;

Are relatively immobile in habit, and therefore their general health and condition
reflects local conditions.

American woodcock (Scolopax minor)

Woodcock are a summer breeding species in Illinois. They inhabit woodlands and abandoned
fields and feed mostly on soil invertebrates (predominantly earthworms). Because of their
feeding method of probing soil for earthworms, they have a high percentage of soil in their
diet (USEPA, 1993).

Woodcock are a potential receptor species in the Dead Creek floodplain because they:

Are likely to be present in and near the abandoned fields near the site;

Have a high exposure to soil contaminants via ingestion of earthworms and soil.

Woodcock, therefore, represent vermivorous songbirds.
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Short-tailed shrew (Blarina brevicauda)

Shrews are ubiquitous and abundant in Illinois and can exist in almost any habitat (INKS,
1999). Short-tailed shrews generally consume insects, earthworms, slugs, and snails. If these
are unavailable, they may substitute small mammals and plants. They burrow in and have
close contact with soil.

Short-tailed shrew are a potential receptor species in the Dead Creek floodplain because they:

Are likely to be present in the Dead Creek floodplain;

Have a high exposure to soil via ingestion of soil and earthworms;

Have a high direct contact exposure to soil.

Short-tailed shrew, therefore, represent vermivorous small mammals.

White-footed mouse (Peromyscus leucopus)

White-footed mice can be found in brushy cleared areas and pastures and in streamside
thickets. They eat mostly plant material, but can also eat insects and carrion (DeGraaf and
Rudis, 1987).

White-footed mice are a potential receptor species in the Dead Creek floodplain because they:

Are likely to be present in the Dead Creek floodplain;

May be exposed to COPCs that have been taken up into plants.

White-footed mice, therefore, represent herbivorous small mammals.
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4.0 SELECTION OF .ASSESSMENT ENDPOINTS AND MEASURES OF
EFFECTS

4.1 Assessment Endpoints

Assessment endpoints are expressions of the environmental value to be protected at a site.
Assessment endpoints are often not directly measurable. Therefore, the assessment employs
measures of effects. These are biological or measurable ecological characteristics which
reflect the assessment endpoint (USEPA, 1997). Where the assessment endpoint is not
directly measurable, the use of a measure of effect may result in some uncertainty in the risk
characterization- Ultimately, the selection of assessment endpoints requires the consensus of
the regulators, the regulated community, and state or local concerns. The following assessment
endpoints were selected for this ecological risk assessment in the work plan (Appendix A):

Sustainability (survival, growth, and reproduction) of warm water fish species typical
of those found in similar habitats (incorporates the assessment of benthic
macroinvertebrates). (Although this endpoint included crayfish in the work plan, this
species was not observed in Dead Creek Section F or the Borrow Pit Lake. The field
report (OBG, Inc., 2000) provides the details of these observations).

Survival, growth, and reproduction of local populations of aquatic wildlife represented
by tree swallow, mallard duck, great blue heron, muskrat, and river oner (incorporates
the assessment of benthic macroinvertebrates including shrimp and clams).

Survival, growth, and reproduction of individuals within the local bald eagle
population that may overwinter near the site.

Survival, growth, and reproduction of local populations of terrestrial wildlife along the
banks and floodplain of Dead Creek.

The assessment will evaluate risk relative to these assessment endpoints in Creek Section F,
the Borrow Pit Lake, and the floodplain.

4.2 Measures of Effects

The measures of effect direct data collection needs for the baseline ecological risk assessment.
They provide the actual measurements for estimating risk. A weight-of-evidence approach
(Menzie et al., 19%) weighs each of the measures of effects by considering:

Strength of association between the measure of effects and assessment endpoint;
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Data quality; and

Study design and execution.

Strength of association refers to how well a measure of effects represents an assessment
endpoint. The greater the strength of association between the measurement and assessment
endpoint, the greater the weight given to that measure of effect in the risk analysis.

The weight given a measure of effect also depends on the quality of the data as well as the
overall study design and execution. The data developed in the QAPP/FSP and collected as
described in the field sampling report (OBG, Inc., 2000) provides information to evaluate each
selected measure.

There is considerable uncertainty associated with estimating risks, because ecological systems
are complex and exhibit high natural variability. Measures of effect typically have specific
strengths and weaknesses related to the factors discussed above. Therefore, it is common
practice to use more than one measure of effect to evaluate each assessment endpoint.

The assessment endpoints and associated measures of effect are summarized in Table 4-1.
The endpoints and measures of effect were modified slightly from the work plan to better
represent species observed at the site.

4.3 Weight-of-Evidence Evaluation

A weight-of-evidence evaluation takes into account the strengths and limitations of different
measurement methods and considers the logical relationships among them by considering:

1 . the level of confidence, or weight, given to the various measures;
2. whether the result of the measurement indicates there is an effect;
3. the strength of the result, and
4. concurrence among the various measures.

Some measures address different aspects of the same assessment endpoint. In these cases, the
measures are examined separately as well as collectively. This avoids the possibility that
these measures would inappropriately cancel each other out if they yielded conflicting
information. For example, the benthic invertebrate community was evaluated with regard to
the prey base it provides for fish. Because this type of effect is different from a direct toxic
effect of chemicals on fish, measures of the benthic community were also evaluated separately
from measures of fish toxicity.

Actual field measurements have been given a medium to high weight because they represent
quantifiable conditions at the site. Qualitative field observations such as species
presence/absence have been given a low to medium weight. Although these observations
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provide information on site conditions, they are not quantifiable, and could vary depending on
the time of year in which they occurred.

Many of the measures of effect used in this ecological risk assessment are a comparison to
benchmark or literature-based values. These measures have been given a low to medium
weight. Benchmarks and literature toxicity values represent potential effects based, for the
most part, on laboratory studies, that may or may not relate to effects that may be in evidence
in a field situation. Any screening level assessment (such as the comparison of soil
concentrations to screening-level benchmarks) is given a low weight because of the high
degree of conservatism built into such an assessment.
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5.0 EXPOSURE ASSESSMENT

This section describes the data used in this ecological risk assessment and selects COPCs for
assessment.

5.1 Data used in Ecological Risk Assessment

The chemical data for surface water, sediment, and floodplain soil that were used in this
assessment were collected in 1999 specifically for this project. Some older soil data were
used for Sites G, H, I, L and N. The 1999 data collection followed the Quality Assurance
Project Plan/Field-Sampling Plan (QAPP/FSP) for the project (Ecological Risk Assessment
Quality Assurance Project Plan Field Sampling Plan for Sauget Area 1, Prepared for Solutia,
Inc., St. Louis, MO, Menzie-Cura & Associates, Inc., August 12,1999). The QAPP included
sampling and analysis for dioxin congeners, herbicides, metals, polychlorinated biphenyls
(PCBs), organochlorine pesticides, semi-volatile organic compounds (SVOCs), and volatile
organic compounds (VOCs). The field work was documented in:

Soil, Ground Water, Surface Water, Sediment, and Air Sampling Field
Sampling Report, Sauget Area 1, Remediation Technology Group, Solutia
Inc., St. Louis, MO, O'Brien & Gere Engineers, Inc., September 2000.

The data and data validation were originally presented in:

Sauget Area 1 Site, Support Sampling Project, Data Validation Report,
Solutia Inc., St. Louis, MO, O'Brien & Gere Engineers, Inc., August
2000.

5.1.1 Sampling Locations

The chemical data used in this ecological risk assessment are by medium. The original
sampling locations in the upstream reaches of Dead Creek presented a gradient of
concentrations of various compounds. However, this assessment has been restricted to the
farthest downstream portions of the creek, Section F and the Borrow Pit Lake.

Surface water: Surface water samples (designated "SW") were collected from Dead Creek
Section F (3 samples), the Borrow Pit Lake (3 samples), and the reference areas (2 samples
from each of two areas). Samples were co-located with surficial sediment samples collected
for ecological risk assessment (designated "ESED"). These locations are shown on Figure 5-1
(Dead Creek and the Borrow Pit Lake), Figure 1-1 (reference area 1), and Figure 2-3
(reference area 2).
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Sediment: Surficial sediment samples to be used for ecological risk assessment (designated
"ESED" or "SED") were collected from depths of 0 to 2 inches from Dead Creek Section F (3
samples), the Borrow Pit Lake (3 samples), and the reference areas (2 samples from each of
two areas). These sediment samples were co-located with surface water sampling locations.
These locations are shown on Figure 5-2 (Dead Creek and the Borrow Pit Lake), Figure 1-1
(reference area 1) and Figure 2-3 (reference area 2).

An additional 37 sediment samples (designated "FASED") were collected from Dead Creek
Section F and the Borrow Pit to evaluate the extent of migration of certain "industry specific
chemicals*'. These samples were collected from the sediment surface to refusal (generally
about 1 foot). These samples were only analyzed for petroleum hydrocarbons (TPH), total
organic carbon, PCBst copper, and zinc. Sample locations are shown on Figure 5-3. The TPH
data were not presented or used here because TPH is a mixture of many compounds found in
petroleum, and PAH and VOC data were available for ecological sediment samples.

Biota - Plants: Creeping buttercup (Ranunculus reptans) was selected as a target vegetation
species due to its occurrence at many sample stations and its close proximity to surface water
and exposed (dried) creek bed. This species was selected with the concurrence of Mr. Steve
Broadhouse of Weston, the USEPA's oversight contractor. This species has a fleshy stem
which would appear to make it appealing to herbivorous wildlife. It was the only vegetation
observed in most sections of Dead Creek and the reference areas. No submerged or emergent
vegetation was observed in Borrow Pit Lake. Two samples of creeping buttercup were
collected from Dead Creek Section F (co-located with sediment sampling locations; Figure 5-
4) and two samples were collected from the reference areas (also co-located with sediment
sampling locations; Figure 1-1 and Figure 2-3). The entire plant was collected as a sample
(rather than roots and stems separately) because the root system was very shallow and
comprised a very small amount of the total plant mass. The plant was flowering at the time of
sample collection so no seeds could be obtained. Two to four individual plants comprised a
composite plant sample at each sampling station where plants were collected. A photograph
of this species is in Appendix B.

Biota - Clams: Freshwater clams (P}*ganodon grandis) were selected for analysis as
macroimertebrates because they are abundant in the Borrow Pit Lake and the reference areas.
These clams are large (approximately 6 inches in diameter) and provide food for wildlife such
as muskrat and river otter. Three composite freshw ater samples were collected from the
Borrow Pit Lake (Figure 5-4) and three composite samples were collected from the reference
areas (Figures 1-1 and 2-3). Two to four individuals made up each composite. A photograph
of this species is in Appendix B.

Biota - Shrimp: The work plan called for the collection of crayfish, but none were observed
during the site reconnaissance or during the main sampling event. Traps were set overnight
for crayfish during the site reconnaissance and none were caught. It is likely that the substrate
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of Dead Creek and the Borrow Pit Lake is too silty and muddy to support crayfish. During the
main sampling event the abundance of the shrimp species (Palaemonetes kadiakensis) was
observed in Borrow Pit Lake and the reference areas. This species was substituted for crayfish
because it is a decapod and would be a ready substitute for crayfish in the diet of wildlife. In
particular, dabbling waterfowl and other water birds would be expected to consume shrimp. A
photograph of this species is in Appendix B. One composite shrimp sample was collected
from the Borrow Pit Lake and two composite samples were collected from the reference areas.
The composites comprised many individuals and varied in total weight from 74 to 89 grams.

Biota - Fish: Fish were abundant in the Borrow Pit Lake but very few small minnows were
present in Dead Creek Section F. The habitat and morphology of Dead Creek Section F were
different from both the Borrow Pit Lake and the rest of Dead Creek, and although up to a foot
of water was present in the portion of Section F upstream of the Borrow Pit, no fish were
observed there. Whole bodies were analyzed for use in the ecological risk assessment. The
data used in this risk assessment include: three composite largemouth bass samples from the
Borrow Pit Lake and two each from each of the two reference areas; three composite brown
bullhead samples from the site and three from the reference areas; and three composite forage
fish samples from the site and three from the reference areas. Table 5-1 summarizes the
number of fish per composite sample.

Soil: Surficial floodplain soil samples were collected from depths of 0 to 6 inches from
developed (designated "DAS") and undeveloped (designated "UAS") areas. Sample locations
are shown on Figure 5-5. Background soil samples (designated "BS") are also shown on
Figure 5-5. The background soil locations were selected and approved during discussions
with USEPA representatives during the development of the Site Sampling Plan. Soil samples
are not available for the 6 inch to 24 inch interval which could also be an exposure medium
for ecological receptors (in particular, invertebrates and burrowing mammals). The
background surface soil samples were collected near the three groundwater monitoring wells
used to evaluate upgradient groundwater conditions. These wells are on the east (upgradient)
sides of Sites I, H, and L.

Four surface soil samples (0 to 6 inches) were collected from each of Sites G, H, I, L, and N.
These Sites are shown on Figure 5-5. The only existing subsurface soil data for these areas
were available from historical sources. These data were obtained from the following: Sauget
Area 1 Data Tables/Maps, ecology and environment, inc., February 1998, prepared for
USEPA Region 5 Office of Superfund, Chicago, IL, ARCS Contract No. 68-W8-0086, Work
Assignment No. 47-5N60. The historical data are unvalidated, and detection limits were not
available for the majority of results reported as not detected. Therefore, only results reported
as detected were used in this evaluation. Any sample for which all results were reported as not
detected was eliminated from further evaluation. Samples used hi the subsurface soil
evaluation are presented in Appendix C. Many of these subsurface samples came from depths
greater than 2 feet. However, since these were the only subsurface data available for these
areas, they were used in the screening level analysis.
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The summary statistics for these data (by medium and site location or reference area) are
presented in Appendix C.

5.1.2 Calculation of Summary- Statistics

The data for each area and medium were summarized for use in the risk assessment The steps
used to summarize the data by area and medium are:

Treatment of Duplicates

Data for samples and their duplicates were averaged before summary statistics were
calculated, such that a sample and its duplicate were treated as one sample for calculation of
summary statistics (including maximum detection and frequency of detection).

Treatment of Non-Detects

Summary statistics were not calculated for constituents that were not detected in a particular
area medium. (For example. Dead Creek Section F sediment represents an "area/medium").

Where constituents were detected in some samples and not in others in a particular
area, medium, one half the reported sample quantitation limit (SQL) was used to represent the
concentration for the samples reported as nondetect.

For non-detects for which one half the SQL was calculated, one half the SQL was compared to
the maximum detected concentration for that area and medium. Where one half the SQL was
greater than the maximum detected concentration in a particular area/medium, the SQL value
was not used in the calculation of summary statistics for that constituent in that area and
medium.

Frequency of Detection

The frequency of detection is reported as a percentage based on the total number of samples
analyzed and the number of samples reported as detected for a specific constituent The
number of samples used to calculate statistics reflects the treatment of non-detects described
above.

Minimum Detected Concentration

This is the minimum detected concentration for each constiruent/area/medium combination,
after duplicates have been averaged.
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Maximum Detected Concentration

This is the maximum detected concentration for each constituent/area/medium combination,
after duplicates have been averaged.

Average Concentration

This is the arithmetic mean concentration for each constituent/area/medium combination, after
duplicates have been averaged and non-detects have been evaluated.

For most of the samples used in the ecological risk assessment, there were too few data to
calculate a 95% upper confidence limit (UCL) on the mean, so the concentrations used in
calculations were either the maximum concentration in that area/medium or the average
concentration. For surficial floodplain soil, sufficient data were available to calculate a 95%
UCL.

The equation used to calculate the 95% UCL is dependent upon the distribution of the data set.
If data are normally distributed, the following equation is used (USEPA, 1992a):

95% UCL = x + t(s /

where:

x = mean of data
s = standard deviation of the data
t = student t-statistic
n = number of samples
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If the data are lognormally distributed, the 95% UCL is calculated using the transformed data
set and the H-statistic (USEPA, 1992). The data are "transformed" by using the natural
logarithmic function, i.e.. by calculating ln(x) for each x value in the data set

(T * 05s2 + sH ' N/« - 1)

where:
e = base of the natural log, equal to 2.718

-r = mean of the transformed data
s = standard deviation of the transformed data
H = H-statistic
n = the number of samples in the population

H-statistic and t-statistic values were obtained from Gilbert (1987).

The Shapiro-Wilk Test for Normality (W-test) is used to whether the transformed or the non-
transformed 95% UCL better represents the data. The results of the W-test indicate whether
the data set is more likely to be normally or lognormally distributed. The UCL based on the
student t-statistic is selected where the data set is more likely to be normally distributed, while
the UCL based on the H-statistic is selected where the data set is more likely to be
lognormally distributed. The W-test values were calculated and compared for the log-
transformed and untransformed data sets. If the log-transformed data have the higher W-test
value, the data are assumed to be more lognormally distributed, and the H-statistic 95% UCL
value is the appropriate UCL. Similarly, if the untransformed data have the higher W-test
value, the data are assumed to be more normally distributed, and the t-statistic 95% UCL is the
appropriate UCL.

Appendix C presents the summary statistics by area and medium.

5.1.3 Calculation ofPCB and dioxin/furan concentrations

Samples were analyzed for PCB homologs, and polychlorinated dioxin and polychlorinated
furan congeners. PCBs, dioxins, and furans are complex mixtures of individual congeners
that have different volatilities, solubilities, and rates of biodegradation and metabolism as well
as different toxicities. This section discusses how these data were handled in this ecological
risk assessment.

Total PCBs were calculated by summing the concentration of the detected homologs and one
half the detection limit for homologs that were not detected. If a homolog was never detected
in any sample in a particular medium or area, it was not included in the total. Only two out of
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ten homologs, hexachlorobiphenyl and pentachlorobiphenyl, were detected in ecological
sediment samples and most site biota. An additional two homologs, heptachlorobiphenyl and
tetrachlorobiphenyl, were detected only in largemouth bass tissue at the site. Additional
homologs were detected only in the "industry specific" sediment samples
(decachlorobiphenyl, nonachlorobiphenyl, octachlorobiphenyl, and trichlorobiphenyl).

Polychlorinated dioxin and polychlorinated furan congeners were evaluated collectively as a
dioxin Toxic Equivalency Quotient (TEQ). 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) is the
most potent of a group of compounds that bind to an intracellular protein called the aryl
hydrocarbon receptor (AhR). Other dioxin congeners also bind to this receptor and have been
shown to exert toxic responses similar to those exerted by TCDD. The biological activity of
these compounds seems to correlate with their binding affinity to this receptor (WHO, 1998).
The toxic equivalency quotient (TEQ) approach was developed to represent the fractional
toxicity of dioxin congeners relative to TCDD. TEQs are calculated as follows:

TEQ = E[ (Dioxin-like Congener Concentration)! • TEFi]n

where,

TEF = toxic equivalency factor for congener i, and
n = number of dioxin-like congeners in the mixture of concern.

Toxic equivalency factors (TEFs) for each dioxin-like congener are available for mammals
(the same values used for humans), birds, and fish to account for differing wildlife
sensitivities (Van den Berg et al., 1998).

TEQs for dioxins were calculated for each medium by multiplying the detected concentration
(or half the detection limit) of each by its TEF and adding the products to obtain the dioxin
TEQ. If a congener was never detected in a particular medium or area, it was not included in
the total. Data designated with an "M" in the data validation to indicate "estimated maximum
potential concentration" were also treated as not detected. According to the laboratory, an
"M" is used to indicate that the information for the peak meets some but not all of the criteria
required to establish a positive identification, i.e., not only is the quantitation estimated, but
the identity of the constituent is also estimated. In the data validation process, the "M"
qualified data were qualified as "U," or not detected, at the reported concentration because
there was not a conclusive constituent identification.

5.1.4 COPC Selection Process

In this assessment, COPCs are selected for surface water, sediment, and biota. The selected
COPCs are then carried through the ecological risk assessment.
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The screening level evaluation for soil is in itself a comparison to benchmarks. Compounds
with concentrations above soil benchmarks will not be carried through a baseline ecological
risk assessment at this time. Therefore, the selection of COPCs does not address soil.

The selection of COPCs for ecological risk assessment was a multi-step process. The first
step was comparison of combined surface water and sediment data to published benchmarks.
Table 5-2 compares the maximum concentration detected in surface water of Dead Creek
Section F and the Borrow Pit Lake to Illinois Surface Water Quality Standards (Illinois, 1999),
National Recommended Water Quality Criteria (USEPA, 1999a), Great Lakes Initiative Tier n
Water Quality Guidelines (summarized in Suter and Tsao, 1996), and other water quality
guidelines assembled by Suter and Tsao (1996). Precedence was given to these standards and
guidelines in the order given. If multiple values were available for a compound, the Illinois
value superceded the national value, which superceded the Great Lakes value. Compounds
that exceeded the corresponding benchmarks or for which no benchmark was available were
retained as COPCs.

Table 5-3 compares maximum sediment concentrations for Dead Creek Section F and the
Borrow Pit Lake to consensus-based sediment quality guidelines for freshwater developed by
MacDonald et al. (2000), Florida sediment quality guidelines (MacDonald, 1994), and Ontario
Sediment Quality Guidelines (Persaud et al., 1993). The use of these guidelines for ecological
screening was recommended by Scott Cieniawski of USEPA Region 5. If the concentration
exceeded any of the benchmark values, or no benchmarks value was available, the compound
was retained as a COPC.

Compounds considered non-toxic (calcium, magnesium, sodium, and potassium) were not
included as COPCs. In addition, two compounds were excluded as COPCs because they were
detected at a very low overall frequency (ethylbenzene was detected in one sediment sample
out of six at 11 ug/kg and in no other medium; 2,4-dimethylphenoI was detected in one of two
plant samples at 51 ug/kg and in no other medium). Ethylbenzene was not detected in
upstream sediment (Sectors B. C, D, and E) and surface water (Sectors B, D, and E) samples.
2,4-dimethylphenol detected only once in an upstream plant sample in Sector B. Phenolic
compounds (Salisbury and Ross, 1992) are naturally produced by plants.

As a final screen for COPCs presented on Table 5-4, additional compounds were retained as
COPCs that were detected in site biota, but that had not been detected in surface water and
sediment.

The resulting COPCs for ecological risk assessment in Dead Creek are: 2,4-D, 2,4-DB,
dicamba, dichloroprop, MCPA, MCPP, pentachlorophenol, aluminum, antimony, arsenic,
barium, beryllium, cadmium, chromium, copper, iron, fluoride, lead, manganese, mercury,
molybdenum, nickel, selenium, silver, vanadium, zinc, total PCBs, total DDT, aldrin, alpha-
chlordane, delta-BHC, dieldrin, endosulfan I, endosulfan D, endosulfan sulfate, endrin
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aldehyde, endrin ketone, gamma chlordane, gamma-BHC, heptachlor, heptachlor epoxide,
methoxychlor, acenaphthalene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, di-n-butylphthalate, dibenzo(a,h)anthracene,
diethylphthalate, fluoranthene, indeno(l,2,3-c,d)pyrene, and dioxin calculated as the toxicity
equivalent of 2,3,7,8-TCDD. Note that total concentrations of DDT and PAHs were
calculated as the sum of the concentrations of individual compounds detected in that sample
using one half the detection limit for compounds not detected in that sample but detected in
that medium and at that location.

5.;.5 Data Quality

To evaluate the quality of the data for ecological risk assessment, detection limits were
compared to screening benchmarks to evaluate data quality objectives. These comparisons are
presented in Appendix C and discussed below.

Surface Water

Table C-l-9 compares surface water detection limits to screening benchmarks. Detection
limits were higher than screening benchmarks for beryllium, cadmium, total cyanide,
selenium, PCBs, 11 pesticides, three PAHs, dibenzofuran, and three VOCs. Of these
compounds, cadmium, selenium, PCBs, 8 pesticides, and benzo(a)pyrene were included as
COPCs due to their detection in other media. There is some uncertainty in the overall analysis
because these compounds could be present in surface water at a low concentration that
exceeds a screening benchmark. The organic compounds, however, have very low solubility
and are not expected to be present in surface water.

Sediment

Table C-2-11 compares detection limits for ecological sediment samples to screening
benchmarks. Detection limits were below screening criteria or screening criteria were not
available for most of the analytes in sediment. The exceptions are discussed here.

Detection limits for total cyanide, 14 PAHs, bis(2-ethylhexyl)phthalate, and
hexachlorobenzene exceeded sediment screening levels. These compounds were not detected
in ecological sediment samples. Of the compounds mentioned above, six PAHs and bis(2-
ethylhexyl)phthalate were selected as COPCs because they were detected in another medium.
There is some uncertainty in the overall analysis because these compounds could be present in
sediment at a low concentration that exceeds a screening benchmark.

The detection limits for silver, total PCBs, and 10 pesticides exceeded screening criteria in
some samples. These compounds were detected in at least one sample, and with the exception
of beta-BHC and endrin, were included as COPCs. Therefore, uncertainty due to detection
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limits for these compounds is limited.

"Industry Specific" Sediment Samples

Tables C-2-12 and C-2-13 compare detection limits for the "industry specific" sediment
samples to screening benchmarks for Dead Creek Section F and Borrow Pit Lake,
respectively. Detection limits for PCBs exceeded the lowest screening benchmarks used to
select COPCs, but not the TEC or LEL. Since PCBs were not screened out as COPCs in the
"industry specific" sediment samples, there is little uncertainty resulting from these detection
limits.

Surface Soils from Developed and Undeveloped Areas

Table C-4-12 compares the highest detection limit in Dead Creek floodplain soil (UAS and
DAS samples) to screening benchmarks. Screening benchmarks for soil were available for few
compounds detected in this medium. Detection limits exceeded soil screening benchmarks for
selenium and thallium. The resulting uncertainty due to this assessment is slight because the
highest detection limit for selenium, 1.3 mg/kg, is within the range of background for soil in
Illinois (IEPA, 1994). The highest detection limit for thallium, 1.3 mg/kg, exceeds the
screening benchmark of 1 mgkg slightly and does not introduce much uncertainty into the
assessment

Surface Soils from Sites G, H, I, L, and N

Table C-4-13 compares the highest detection limit in surface soils from Sites G, H, L L, and N
to screening benchmarks. Screening benchmarks for soil were available for few compounds
detected in this medium. Detection limits exceeded soil screening benchmarks for selenium
and thallium, and the detection limit for some PCB homologs exceeded the benchmark for
total PCBs. The highest detection limit for selenium, 1.2 mg/kg, is within the range of
background for soil in Illinois (TEPA, 1994). The highest detection limit for thallium, 1.2
mgkg, exceeded the screening benchmark of 1 mg/kg slightly. Although the detection limit
for some PCB homologs exceeded the screening benchmark for PCBs, other homologs had
detection limits below the benchmark. Therefore, the little uncertainty in the analysis results
from these detection limits.
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6.0 ECOLOGICAL EFFECTS ASSESSMENT

The effects assessment summarizes and weighs available evidence regarding the potential for
contaminants to cause adverse effects. These adverse effects may include impacts on growth,
reproduction, and survival. The general approaches used to assess ecological effects are
summarized below. Additional details are provided in the following sections.

6.1 General Approach for Assessment of Ecological Effects

Various approaches are used to assess risk to ecological receptors. These individual lines of
evidence are evaluated to provide an overall weight of evidence regarding risk.

In the aquatic portion of the assessment, these include for benthic invertebrates and fish:

• Comparison of concentrations of COPCs in sediment and surface water to established
benchmarks;

• Evaluation of sediment toxicity data;
• Analysis of benthic community structure; and
• Comparison of concentrations of COPCs in tissue to toxicity reference values (TRVs) that

have been reported to cause adverse effects in similar organisms.

For aquatic wildlife (birds and mammals), the approach is:

• Comparison of estimated dietary doses to TRVs that have been reported to cause adverse
effects in similar organisms. The assessment also uses observations of wildlife and habitat
that have been made during several site visits to Dead Creek and the Borrow Pit Lake.

For terrestrial receptors, the approach is a screening level assessment that compares soil
concentrations to available benchmarks for the protection of plants, soil invertebrates, and
terrestrial wildlife.

6.2 Sediment and Surface Water Benchmarks

Concentrations of COPCs in individual sediment and surface water sampling locations are
compared to benchmarks to assess the potential risk of adverse impacts to aquatic organisms,
including invertebrates and fish. These benchmarks are described in this section.
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6.2.7 Sediment Benchmarks

The sediment benchmarks used for sediment were the lower of the freshwater Threshold
Effect Concentrations and Probable Effects Concentrations developed by MacDonald et.
(2000) and the Ontario Ministry of the Environment Sediment Quality Guidelines (Persaud et
al, 1993). Note that exceeding these benchmarks is an indication of possible effects to benthic
invertebrates, but does not indicate that effects are expected to occur.

Threshold Effect Concentrations and Probable Effects Concentrations

MacDonald et al. (2000) evaluated previously existing sediment quality guidelines for
freshwater ecosystems. Based on the strengths and weakness of each type of sediment quality
guideline, they selected consensus-based criteria applicable to freshwater systems. They also
evaluated the predictive ability of these guidelines. Their Threshold Effects Concentrations
(TEC) represent concentrations below which harmful effects to benthic biota are unlikely to
occur. Their Probable Effects Concentrations (PEC) represent concentrations above which
harmful effects to biota are likely to be observed.

Ontario Ministry of the Environment Sediment Quality Guidelines

The Ontario Ministry of the Environment (Persaud et al., 1993) developed Lowest Effect
Levels (LEL) and Severe Effect Levels (SEL) for freshwater ecosystems. According to the
authors, the Lowest Effect Level indicates a level of contamination which has no effect on the
majority of the sediment-dwelling organisms, and the Severe Effect Level represents a level at
which the sediment is considered likely to affect the health of sediment-dwelling organisms.

6.2.2 Surface Water Benchmarks

The primary benchmarks used for surface water were the Illinois Surface Water Quality
Standards. These were selected as most appropriate for Illinois waters. If a state value was not
available, the benchmarks used in order of priority were National Recommended Water
Quality Criteria, Great Lakes Water Quality Initiative Tier n Criteria, and other benchmarks
developed by Oak Ridge National Laboratory (Suter and Tsao, 1996).

Illinois Surface Water Quality Standards

Illinois Surface Water Quality Standards were selected as the primary benchmarks. According
to the Clean Water Act Section 304. States are allowed to establish their own criteria different
from federal criteria that take into account site specific conditions or use other scientifically
defensible methods. Therefore, these standards were selected as most appropriate for Illinois
waters. Where appropriate, they were adjusted for the average water hardness of the water
body.
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National Recommended Water Quality Criteria

National Recommended Water Quality Criteria (NRWQC) were developed under the Clean
Water Act Section 304 for the protection of aquatic life for both freshwater and saltwater
environments (USEPA 1999a). Development of these criteria requires results of at least eight
acute toxicity tests from eight different families and three chronic tests. For metals, some
AWQC are based on concentrations in the dissolved phase, rather than total concentrations,
because dissolved metal concentrations more closely approximate the bioavailable fraction of
metal in the water column. The surface water samples collected from Dead Creek, Borrow Pit
Lake, and the reference water bodies were analyzed for total metals; therefore, the criteria
were adjusted accordingly. Also, where appropriate, the criteria were adjusted to the average
water hardness of the water body.

Great Lakes Water Quality Initiative Tier II Criteria

Tier E values were developed for the Great Lakes Basin; fewer toxicity test data are required
to establish these criteria than for the NRWQC (USEPA, 1995). The Tier n Values are
concentrations that would be expected to be higher than NRWQC in no more than 20% of
cases.

Oak Ridge National Laboratory Surface Water Guidelines

Suter and Tsao (1996) developed alternative benchmarks from the toxicity literature for some
compounds that do not have other criteria. These have been used if no other benchmark is
available.

6.3 Sediment Toxicity Data

The measures of effects on benthic invertebrates included acute and chronic toxicity tests with
two freshwater species at each sediment triad station including the reference areas. Ten-day
acute toxicity tests were run with the amphipod Hyalella azteca. These tests measured
survival and growth. A 42 day chronic survival, growth and reproduction toxicity bioassay
was also run with this species at each location. A 10 day acute toxicity text that measured
growth and survival was performed with a Chironomid larvae Chironomus tentans at each
sediment triad sampling location. A 20 day chronic survival, growth, emergence, and
reproduction toxicity bioassay was also run with each sediment sample for which survival was
high enough to continue the test beyond 10 days. These tests were performed by Aquatec
Biological Sciences of South Burlington, Vermont. Their laboratory reports are in Appendix
E.
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6.4 Benthk Community Structure

The structure of the benthic community is analyzed using several approaches that examine
whether the COPCs in Dead Creek Section F and the Borrow Pit Lake may be exerting stress
on benthic invertebrates. These include benthic community metrics that analyze abundance of
individuals and diversity of species.

The results of these analyses are included in the weight-of-evidence analysis to assess impact
at each sediment triad sampling location. The results are examined in comparison to factors
that could influence benthic community structure such as concentrations of COPCs, sediment
grain size and organic carbon content.

Descriptions of the various approaches to analyzing benthic community structure are provided
in the following sections.

A number of different measures of benthic community health and diversity are used in this
assessment which assesses numbers of benthic invertebrates at Dead Creek Section F, the
Borrow Pit Lake, and reference areas.

• Abundance is a direct count of the number of individual organisms. The number of
individuals is a measure of the "standing stock" of the benthic community and provides an
indication of the ability of the benthic community to serve as a prey base for higher trophic
levels.

• Taxa richness is a count of the number of different taxa (in most cases taxa are counted at
the level of the species). The assumption is that high diversity is indicative of a benthic
community with a greater diversity of microhabitats and a broader range of species with
varying tolerances to physical, biological, and chemical interactions.

• The Shannon-Weiner Diversity Index (H') provides another useful comparative measure
of benthic community structure (Begon et ah, 1990; Gallagher, 2000). The index is
species-based and assesses diversity using both the number of species (species richness)
and the number of individuals (abundance) per species. Although more complex statistical
testing can be employed to compare H' statistics, generally the greater the Shannon-
Weiner Diversity Index, the greater the diversity of benthic species at a station.

The Shannon-Weiner Index is calculated as follows:
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Where,

pi = frequency of species i in the sample = Nj
N

Ni = number of individuals of species i
N = total individuals in sample
S = number of species

Simpson's Index

Simpson's index is a comparative measure of diversity that addresses species evenness.
The Simpson's index of a benthic community sample is indirectly proportional to the
heterogeneity of the community and will range between 0 and 1. Statistically,
Simpson's index is a measure of the probability of two randomly selected organisms
belonging to the same species (Cole, 1994). Samples in which a large proportion of
individuals belong to a small number of species will have a high Simpson's index
while a sample with individuals more evenly distributed among species will have a
lower Simpson's index. The formula used to calculate Simpson's index, taken from
Cole (1994) is:

Where,

pi = the frequency of species i in the sample.

• Modified Hilsenhoff s Biotic Index

Hilsenhoff s biotic index (HBI) is a species-specific community index which measures the
proportion of species which are tolerant to disturbance. The underlying assumption of the HBI
is that species deemed sensitive to disturbance decrease in abundance as disturbance to the
community increases. Species specific tolerance values, taken from Barbour, et al. (1999),
range from zero (extremely sensitive) to ten (tolerant), and are multiplied by the relative
abundance of each species within a sample. The resulting values are summed to produce a
single tolerance value for each sample. In cases where tolerance values were not available for
a species, the tolerance value for the next taxonomic level was used, typically a single
tolerance value for the entire genus. In general, the higher the tolerance value assigned to a
benthic community, the greater the degree of impairment.
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6.5 Toxkitv Reference Values for Tissue Concentrations in Fish

Toxicity Reference Values for aquatic life are based on critical body burdens or concentrations
of COPCs in animal tissues that correspond with lexicological effects. Comparison of actual
measured tissue concentrations to critical body residues is a more direct and less uncertain
measure of effect than are comparisons to water or sediment concentrations, which are often
used as a surrogate for the concentration a the actual site of toxic action. Concentrations
measured in samples of forage fish, largemouth bass, and brown bullhead are compared to
these values to assess the potential for risk of harm to fish exposed to COPCs in the Borrow
Pit Lake.

The US Army Engineer Waterways Experiment Station (WES), the research and development
branch of the US Army Corps of Engineers, has developed the Environmental Residue Effects
Database (ERED) (USACE, 2001). ERED compiles reports from the literature on adverse
effects of COPCs based on whole body concentrations of COPCs in aquatic life. WES
conducts a quality control review on entries and updates the database annually. A similar
database compiled by US EPA (Jarvinen and Ankley, 1999) was also used. This ecological
risk assessment uses both sources for development of toxicity reference values for fish.

Studies that examined effects on growth, survival or reproduction were selected for
development of body burden toxicity reference values. If more than one appropriate study was
available, the lowest of the lowest observed effects levels (LOAEL) and corresponding no
observed effects level (NOAEL) were selected. Table 7-4 presents the test species, residue
effect level, literature reference, and value selected.

6.6 Toxicity Reference Values for Dietary Doses to Birds and Mammals

The chronic NOAELs and LOAELs for the wildlife species are based on the results of
laboratory studies reported in the literature. The NOAEL is the highest concentration of a
particular contaminant at which no adverse effects are observed in the test species. The
LOAEL is the lowest concentration of a particular contaminant at which adverse effects are
observed in the test species. NOAELs and LOAELs are daily doses of chemicals (mg
chemical consumed/kg body wt day) which are compared to the exposure doses (mg/kg/d)
calculated in the food chain models in Appendix F.

Sources of the chronic NOAEL and LOAEL doses for avian and mammalian species include
Sample et al. (1996) and other sources. Values available in Sample et al. (1996), were
preferred. If avian doses were not available in Sample et al. (1996), the USEPA ECOTOX
on-line database and/or the scientific literature were searched. For those mammalian doses
not available in Sample et al. (19%), the latest versions of lexicological profiles compiled by
the Agency of Toxic Substances and Disease Registry (ATSDR), the USEPA Integrated Risk
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Information System (IRIS), and/or scientific literature were searched for appropriate
mammalian NOAEL and LOAEL doses.

NOAEL doses and LOAEL doses were taken from studies that met the following criteria:

• Close taxonomic relationship between the test species and the receptor species;
• Ecologically relevant endpoints - Endpoints, such as reproduction, development, growth,

and mortality, were chosen because they can lead to population-level effects;
• Appropriate exposure duration -Chronic studies were considered to be longer than 70 days

for birds and 1 year for mammals or for shorter periods during critical life stages;
• Appropriate exposure route - Studies in which the test species received the chemical dose

by the diet were preferred to those that in which the test species received an oral capsule or
by gavage. However, for some chemicals, the only data available are gavage.

If only subchronic studies were available for selecting chronic NOAELs or LOAELs, an Acute
to Chronic Ratio of 10 (Sample et al., 1996) was applied. If only a LOAEL was provided by
the authors of the selected study, then the LOAEL was divided by a factor of 10 to derive the
NOAEL benchmark. The resulting NOAEL and LOAEL doses are presented in Appendix F.

6.7 Benchmarks for Evaluating Soil Toxicity

Oak Ridge National Laboratory (Efroymson et al., 1997a) has developed preliminary
remediation goals for soils based on toxicity to plants, soil invertebrates, and uptake into the
food chain and subsequent effects on wildlife. The benchmarks for plants and earthworms
were selected from literature data on field or laboratory studies (Efroymson et al., 1997b,c).
The wildlife values were calculated using a food chain model for short-tailed shrew, white-
footed mouse, red fox, white-tailed deer, American woodcock, and red-tailed hawk. They
used the LOAEL values from Sample et al. (1996) and uptake factors (into plants,
earthworms, and small mammals) from Efroymson et al. (1997), and Sample et al. (1997a,b).
They then selected the lowest of the plant, earthworm, and wildlife values as a soil
benchmark.
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7.0 RISK CHARACTERIZATION

This section describes the measures of effect for each assessment endpoint, the data collected
as part of those measures, and analyses performed with those measures to evaluate each
assessment endpoint

7.1 Assessment Endpoint 1; Snstainability of Warm Water Fish

The COPCs may exert direct effects on warm water fish through exposure in the water,
sediment, or prey, and indirectly by affecting their prey, the macroinvertebrate community.
The associated measures of effects assess exposure pathways and potential effects. Some rely
upon direct observations of conditions; some involve measures of toxicity; and others use
literature values.

7. /. 1 Measure of effect la: body burdens of COPCs in selected fish species

Purpose and Rationale. Fish exposed to bioaccumulative compounds in their diet or in water
can accumulate these COPCs in their tissues. Contaminants tend to accumulate in organs such
as the liver and kidney to a greater degree than in the musculature. However, COPC levels in
tissue on a whole body basis are useful for evaluating risks to animals that eat fish. The
assessment uses measurements of COPCs in fish tissue to evaluate exposure and effects on the
fish, and to provide data for use in other parts of the assessment.

Approach. The assessment uses this endpoint to evaluate effects as a measure of effects, the
assessment compares measured body burdens to literature values at which effects have been
reported. The assessment will also use the body burden data in subsequent sections as input to
the food chain exposure models for the representative piscivores (the great blue heron, bald
eagle, and river oner).

Evaluation: Tables 7-1, 7-2 and 7-3 present concentrations detected in largemouth bass,
brown bullhead, and forage fish (small minnows), respectively, from the Borrow Pit Lake and
concentrations detected in these species in reference areas. Compounds detected in Borrow
Pit Lake fish were: dicamba, MCPA, aluminum, chromium, copper, mercury, selenium, zinc,
total PCBs, DDE, gamma chlordane, heptachlor, di-n-burylphthalate, and 2,3,7,8-TCDD
TEQs in largemouth bass; dichloroprop, aluminum, chromium, copper, lead, mercury, zinc,
total PCBs, DDE, alpha chlordane, gamma chlordane, heptachlor, bis(2-ethylhexyphthalte,
diethylphthalate, and 2,3,7,8-TCDD TEQs in brown bullhead; and 2,4-DB, dicamba,
dichloroprop, MCPA, pentachlorophenol, aluminum, chromium, copper, lead, mercury,
selenium, zinc, total PCBs, DDE, bis(2-ethylhexyl)phthalate, diethylphthalate, indeno( 1,2,3-
c,d)pyrene, dibenz(aTh)anthracene, and 2,3,7,8-TCDD TEQs in forage fish (minnows).
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Table 7-4 presents NOAEL and LOAEL concentrations in fish tissue from the literature.
Where the information is available, NOAEL and LOAEL concentrations have been selected
for effects on mortality, growth, and reproduction or development. Tables 7-1,7-1, and 7-3
also compare these values to the maximum concentration detected in site fish.

The only COPC for which a NOAEL or LOAEL body burden is exceeded in site fish is
mercury. The maximum mercury concentration (0.26 mg/kg wet weight) but not the average
mercury concentration in brown bullheads slightly exceeded the benchmark of 0.25 mg/kg
mercury wet weight. This was due to one composite brown bullhead sample. The other two
brown bullhead samples had lower mercury concentrations (0.05 and 0.075 mg/kg wet
weight). The maximum mercury concentration in forage fish samples (0.6 mg/kg wet weight)
also exceeded the benchmark, but the average concentration did not. This was also due to the
concentration in one composite sample. The concentrations in the two other samples were
0.052 mg/kg wet weight and not detected at a detection limit of 0.1 mg/kg wet weight
Largemouth bass concentrations did not exceed any of the available benchmarks. Note that
body burden benchmarks were not available for all COPCs detected in fish.

The benchmark value of 0.25 mg/kg wet weight represents a no observed effects concentration
for mortality, but a lowest observed effects concentration for reproductive effects (Friedmann
et al., 1996). In a feeding study with walleye, a predatory fish, using low and high doses of
methylmercury, Friedmann et al. (1996) found that ingestion of methylmercury in prey
resulted in an inhibition of growth, testicular development, and immune function. The
resulting body burdens from both the low and high methylmercury level diets were associated
with these effects. The body burden associated with the low dietary level was 0.25 mg/kg
mercury wet weight. Walleye with body burdens at this level exhibited the effects described
above, but not mortality. Friedmann et al. point out that a concentration of 0.25 mg/kg
mercury wet weight is within the range of mercury concentrations typically detected in North
American fish. They gave a range of 0.03 to 0.7 mg/kg mercury (wet weight) in the
Northeastern United States and Canada.

The US EPA (1999b) nationwide database on total mercury concentrations in fish tissue
contains information on mercury concentrations in fish tissue in Illinois. Most of the samples
collected in Illinois are composites of 2 to 5 fish fillets of several species collected in various
lakes and rivers in the upper Mississippi River basin from 1990 to 1993. A total of 85
samples were collected in these lakes and rivers. For the fish species in water bodies in the
upper Mississippi River basin in Illinois, the concentration of total mercury in composite
fillets ranged from less than 0.010 mg/kg (wet weight) to 0.730 mg/kg (wet weight). The
minimum concentration (O.010 mg/kg) was in a composite of 5 channel catfish (Ictalurus
punctatus) collected from the upper Mississippi River in East Grand Tower, Jackson County.
The maximum concentration (0.730 mg/kg) was in a composite of 5 largemouth bass
(Micropterus salmoides) collected from Cedar Lake near Makanda, Jackson County. It should
be noted that there is an active mercury fish advisory for largemouth bass in Cedar Lake.
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Fish can have elevated mercury concentrations far from any source of mercury due to aerial
deposition from sources such as power plant emissions and emissions from waste to energy
plants. For this reason, site-specific mercury concentrations were compared to regional data.
Elevated region-wide concentrations of mercury reflect sources that exist outside of the
influence of Dead Creek. Weston, USEPA's oversight contractor, does not believe that these
region-wide data are appropriate for comparison to the site due to the active fish advisories,

Seventy-one largemouth bass samples are listed in the USEPA's database for Illinois. Most of
these are composite samples, however there are seven individual fish samples. The total
mercury concentrations in fillets ranged from 0.010 mglcg (in a composite of 4 fish collected
from the Mississippi River in Rock Island County) to 0.730 mg/kg (in a composite of 5 fish
from Cedar Lake), hi the individual largemouth bass samples, the mercury concentrations
ranged from 0.250 mg/kg to 0.460 mglcg (both ends of the range measured in Chicago).

Therefore, the benchmark concentration of 0.25 mg'kg mercury wet weight is within the range
of concentrations detected in fish in the Mississippi River basin in Illinois. The mercury
concentrations in Borrow Pit Lake fish that exceed the benchmark concentration may reflect
regional conditions and may not necessarily be related to the site.

7.1.2 Measure of effect Ib: COPC concentrations in surface water as compared to
applicable water quality criteria for protection offish and wildlife

Purpose and Rationale. Water concentrations provide a measure of exposure, and water
quality criteria indicate levels above which effects may occur. This measure of effect evaluates
the potential for water concentrations of COPCs in Dead Creek and the Borrow Pit Lake to
cause adverse effects.

Approach: The assessment compares measured concentrations of COPCs in surface water to
water quality criteria. Exposure of individual fish and the populations offish partly depend on
the exposure field and the distribution and behavior of the fish. Thus, the area over which
water quality criteria are exceeded is an important consideration when evaluating exposure.
We evaluate effects with respect to spatial extent and degree to which surface water
concentrations exceed water quality criteria.

Evaluation: Tables 7-5 and 7-6 compare surface water concentrations in Creek Section F and
the Borrow Pit Lake to Illinois Water Quality Standards, National Recommended Water
Quality Criteria (or Ambient Water Quality Criteria (AWQQ), Great Lakes Initiative Tier II
values, and other water quality guidelines summarized by Suter and Tsao (1996). For metals,
the Illinois standards and AWQC were adjusted for measured water hardness and total metals,
as noted in the tables. The analyses were conducted on unfiltered water samples.
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Ten metals and dioxin congeners were detected in surface water in Creek Section F. The
acute criterion was exceeded for barium in each sample, and the chronic criteria were
exceeded in one or two samples for manganese and aluminum.

In the Borrow Pit Lake, 11 metals, ten pesticides, and dioxin congeners were detected in
surface water. Acute criteria were exceeded for aluminum and barium in one or two samples.
Chronic criteria were exceeded for aluminum, barium, iron, and manganese in each sample.

There were no AWQC or other guidelines available for 2,3,7,8-TCDD based only on toxicity.
For three pesticide compounds detected in Borrow Pit Lake surface water (dieldrin, endrin,
and heptachlor epoxide), detection limits were greater than standards or criteria in one or two
out of three samples.

7.1.3 Measure of effect Ic: Sustainability ofbenthic macroinvertebrate communities
that comprise a prey base

Purpose and Rationale. Benthic macroinvertebrates are an important source of food for many
fish species. They experience direct sediment exposures due to their life histories. Exposures
that result in reduced abundance, diversity, or biomass of these aquatic macroinvertebrates
could indirectly effect fish populations. Further, quantitative studies ofbenthic
macroinvertebrates have a long history of use in water quality studies.

The assessment uses the sediment triad approach as part of a weight-of-evidence analysis to
evaluate the sustainability ofbenthic macroinvertebrate communities in Dead Creek and the
Borrow Pit Lake. The sediment triad approach evaluates three elements of a benthic
community:

Sediment chemistry measurements;

Field assessment ofbenthic macroinvertebrates;

Sediment toxicity testing using indicator benthic macroinvertebrates.

7.1.3.1 Sediment Chemical Measurements

Concentrations of COPCs in sediment are compared to sediment benchmarks to evaluate
whether adverse biological effects to benthic macroinvertebrates could occur. The sediment
guidelines used in this assessment are the consensus-based Threshold Effect Concentrations
(TECs) and Probable Effects Concentrations (PECs) developed by MacDonald et al. (2000)
and the Ontario (Persaud et al., 1993) Lowest Effect Levels (LEL) and Severe Effects Levels
(SEL). Sediment concentrations which exceed these benchmarks do not necessarily indicate
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thai adverse effects to benthic macroinvertebrates have occurred. This risk uses multiple lines
of evidence to assess if benthic macroinvertebrates are adversely affected by COPCs.

Tables 7-7 and 7-8 compare sediment concentrations in the Creek Section F and the Borrow
Pit Lake to Sediment Quality Guidelines.

In Creek Section F, Probable Effects Concentrations or Severe Effects Levels were exceeded
for six metals, cadmium, copper, lead, mercury, nickel, and zinc. Threshold Effects
Concentrations were exceeded for these metals and for arsenic, iron, manganese, total PCBs,
seven pesticides, and fluoranthene.

In the Borrow Pit Lake, PEC and SEL guidelines were exceeded by manganese and nickel.
These metals and arsenic, cadmium, copper, iron, lead, zinc, DDE, total DDT, gamma-BHC,
and heptachlor epoxide exceed the TEC and LEL values.

Tables 7-7b and 7-8b compare sediment concentrations in the "industry specific" composite
sediment samples from Dead Creek Section F and the Borrow Pit Lake to Sediment Quality
Guidelines. The "industry specific" sediment samples were collected from depths of
approximately 0 to 12 inches and generally contained higher concentrations than the
ecological sediment triad samples collected from depths of 0 to 2 inches. The ecological
sediment samples are more representative of current exposures.

In Creek Section F, both PECs SELs and TEC/LELs were exceeded for copper, zinc, and
PCBs in the "industry specific" samples. Copper exceeded PEC/SELs in 15 out of 29 samples
and the TEC/LEL in 22 out of 29 samples. Zinc exceeded PEC/SELs in 17 out of 29 samples
and the TEC/LEL in 22 out of 29 samples. PCBs exceeded PEC/SELs in 8 out of 29 samples
and the TEOLEL in 17 out of 29 samples.

In Borrow Pit Lake both PECs'SELs and TEC/LELs were exceeded for zinc in the "industry
specific" samples. Zinc exceeded the PECs'SELs in one out of eight samples and the
TEC/LELs in eight out of eight samples. Copper did not exceed the TEC/LEL in these
samples. PCBs were not detected.

In both Borrow Pit Lake and Creek Section F, there is some uncertainty because detection
limits for some COPCs were greater than the Sediment Quality Guideline values. These
included total PCBs in one sample location in Creek Section F. Other compounds that had
detection limits greater than sediment guidelines in one or two out of three sample locations in
Creek Section F or Borrow Pit Lake were 4,4,'-DDT, aldrin, dieldrin, endrin, heptachlor,
heptachlor epoxide, gamma chlordane, and gamma-BHC (lindane).
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7.1.3.2 Field assessment ofbenthic macroinvertebrate community

Effects are evaluated by comparing the composition and abundance ofbenthic
macroinvertebrates within Dead Creek and the Borrow Pit Lake at different levels of
concentrations of COPCs in sediment. Typically, these data would also be compared to data
from a reference area that reflects conditions in water bodies unaffected by site COPCs. At the
direction of the regulatory agencies, and after the ecological risk assessment was completed,
these comparisons were eliminated because agreement was not reached over the
appropriateness of the reference areas. However, since data were collected from the reference
areas, they are presented here, but no comparison with site data is made.

Several metrics described by Barbour et al. (1999) were employed to discern the status of the
benthic macroinvertebrate community in Creek Sector F, the Borrow Pit Lake, and the
reference locations (PDC-1, PDC-2, Ref 2-1, and Ref 2-2). These metrics addressed the
richness, evenness, and composition of the benthic community as well as the tolerance of each
taxon to perturbation.

Samples for benthic community analysis were co-located with sediment sampling locations for
chemical analysis and samples for sediment toxicity testing. The results and the data summary
table are in Appendix D.

Seven metrics were used to assess the benthic community at each station. The number of
organisms, the number of taxa, and the three dominant taxa at each station are presented in
Table 7-9. The number of taxa was used as a simple measure of richness. Dominant taxa was
used as a simple measure of evenness. Three indices were used to measure diversity in terms
of heterogeneity at each station, the Shannon-Weaver Index (H'), relative H', and Simpson's
Index (X). The results of these indices are in Table 7-10. The relative H' index is a
comparison of actual diversity to maximum diversity (H'/H'max), where maximum diversity is
defined as equal abundance among all taxa. Simpson's Index expresses the probability that
two randomly sampled benthic organisms will belong to the same taxa and is a measure of
heterogeneity of the benthic community. The composition (Table 7-11) of the benthic
community was measured by assessing the relative abundance of six major taxonomic groups
(Chironomids, Oligochaetes, Non-chironomid insects, Mollusks, Crustaceans, and Other). A
version of Hilsenhoff s Biotic Index of Organic Stream Pollution (Hilsenhoff, 1987), modified
to include all benthic macroinvertebrates (Table 7-12), was employed to measure the degree of
benthic community impairment based on the tolerance to perturbation of the benthic
macroinvertebrates. Data on tolerance were taken from Barbour et al. (1999). Abundance of
functional feeding groups (FFG) was also looked at as an additional measure of community
impairment and is summarized in Figure 7-1. Data on functional feeding groups were taken
from Barbour et al. (1999).

In terms of the number of taxa, dominant taxa, and taxonomic group abundance (Table 7-9),
the benthic community from each of the sampling locations resembles the benthic community
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in deep portions of an eutrophic lake. This community composition reflects the available
habitat, as samples were taken from the littoral zones of lentic bodies (Borrow Pit Lake) and
the low order stream habitats of Dead Creek Section F. A typical profundal benthic
community consists of a low number of tax a dominated by chironomids, oligochaetes and
other organisms which are tolerant to low dissolved oxygen concentrations. The benthic
community is most likely due to the conditions (e.g., silty substrate, low dissolved oxygen,
etc.) in these locations.

Compared to the Borrow Pit Lake, the benthic community in Creek Sector F reflects a more
diverse habitat: a closed canopy, relatively heterogeneous substrate, and higher water level.
Overall, effects on the benthic community associated with low water levels and high water
temperatures are seen in each location. The organically rich sediments of the sampling
locations can exacerbate the effects of low water and high temperatures by decreasing already
low dissolved oxygen concentrations in the surface water. Concentrations of total organic
carbon (TOC) ranged from 12,000 to 84,000 mg/kg dry weight (Appendix A-2). Secondary
effects on the benthic community include high homogeneity of substrate (no riffles), silty and
very soft sediment, and little to no aquatic macrophytic growth. These are all evident in Dead
Creek and the Borrow Pit Lake.

The indices of diversity (H\ H'max, and Shannon's) indicate that some locations (i.e., BP-1
and Creek Sector F-l) have a relatively diverse benthic community (Table 7-10). The low
number of taxa and the low number of organisms seen in each location, however, overshadow
these results (Table 7-11).

According to the modified HilsenhofTs Biotic Index (Table 7-12), that gives a value to the
community structure based on the degree of impairment the stations in Creek Sector F and the
Borrow Pit Lake range from significantly impaired to severely impaired.

Functional Feeding Groups were summarized to assess the community structure (Figure 7-1).
Generalists, such as gather/ col lectors and omnivores, are the dominant functional feeding
groups in nearly all stations. This is a reflection of the conditions in the Creek and Borrow Pit
Lake, as generalists are considered more tolerant than specialists such as scrapers and
shredders. The abundance of predators is proportionately high in stations F-2 and BP-1. Most
of the predators in F-2 were ceratopogonids (biting midges; Order diptera). The predators of
BP-1 were a diverse group consisting mainly of odonates (dragon and damselflies) and two
species of the Order hemiptera.

The only historical information identified for the region is a survey of fourteen streams in the
American Bottoms Basin conducted in the spring and summer of 1984 by the IEPA Division
of Water Pollution Control (IEPA, 1989). This survey assessed water quality,
macroinvertebrates, fish populations, and sediment and fish fillet chemistry. Biological
stream characterization and aquatic life use support were also addressed.
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Of the fourteen streams surveyed in 1984, six were reported at zero 7-day, 10-year low flow,
including Prairie DuPont Creek. An additional six streams were reported at non-zero 7-day,
10-year low flow.

Dead Creek and Borrow Pit Lake are located within the mid-section of the American Bottoms
Basin. This part of the basin was considered to be most adversely affected, primarily by
industry and urban development in the 1984 study. Within this part of the basin, degradation
was greatest in the East St. Louis area. Characterization of streams within the mid-American
Bottoms Basin show that low to extremely low dissolved oxygen concentrations and elevated
total suspended solids, total dissolved solids, turbidity, total phosphorus, and metals are
common. Out of the entire American Bottoms Basin, streams in mid-Basin exhibit the
greatest impact on macroinvertebrates and are considered moderate to limited aquatic
resources.

The benthic community in Dead Creek Sector F and the Borrow Pit Lake reflect the available
habitat. The community is neither diverse nor abundant due to physical conditions (i.e., low
water levels, low dissolved oxygen, and silty substrate). This is consistent with observations
madebyffiPAin 1984.

7.1.3.3 Sediment toxicity testing

The assessment uses laboratory sediment bioassays conducted on sediments from Dead Creek
and the Borrow Pit Lake to evaluate the potential effects of whole sediment on representative
benthic macroinvertebrates (amphipods and chironomid larvae). The sediment used in the
sediment bioassays were collected with the samples for chemical analysis and benthic
invertebrate enumeration. Except for VOCs, the chemical sample was subsampled from the
sediment collected for toxicity testing. VOC samples were collected directly from the
sediment to minimize loss due to volatilization.

The toxicity of the sediment is compared to that of the standard control sediment used by the
laboratory as part of the laboratory's standard operating procedures. In samples where the
sediment was found to be acutely toxic, chronic toxicity tests were not performed. The
laboratory testing reports are in Appendix E.

The amphipod bioassays do not suggest toxicity in Dead Creek Section F and little toxicity in
Borrow Pit Lake sediments, while the chironomid bioassays do suggest toxicity in both
locations. Toxicity bioassays are complex and can contain a high degree of variability in their
results. These data suggest that site sediments may be toxic to some organisms. The agent
causing the toxicity is unknown.
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HyalfUa aztfca (Ampbipod) Acate Toxicity

Survival of the amphipod in the 10-day acute toxicity bioassay was high at all stations in
Creek Sector F and the Borrow Pit Lake, and reference locations, indicating that sediment was
not acutely toxic to H. azieca. There were no statistically significant differences in survival
between samples and laboratory controls. Growth of the amphipod was statistically lower in
stations 1 and 3 in the Borrow Pit Lake. The results of the H. azieca acute toxicity bioassay
are presented in Table 7-13.

H. t&eca Chronic Toxicity

The results of the 42-day chronic survival, growth, and reproduction toxicity bioassay are
presented in Table 7-14. This is a test that is relatively new and there is less experience with
its execution and performance as compared to the acute toxicity tests.

The results of the laboratory controls were unexpectedly low. Therefore, in this situation
only, the results of the reference locations were used for comparison instead (PDC-1 and
PDC-2 for Creek Sector F; PDC-1, PDC-2, and Ref 2-2 for the Borrow Pit Lake. With the
exception of one reference station (Ref 2-1), survival, growth, and reproduction were
statistically similar to the reference stations, indicating that sediments were not chronically
toxic to H. azieca.

Chironomus ttntans (Cbironomid) Acate Toxicity

Survival of the chironomid larvae in the 10-day acute toxicity bioassay was significantly lower
than the laboratory controls in all stations in Creek Sector F, the Borrow Pit Lake, and
reference locations. Growth was significantly lower than the laboratory controls in stations F-
2, and the reference stations PDC-1. and Ref 2-1. Sediment from Creek Sector-F and stations
BP-2, PDC-1, and Ref 2-2 were found to be acutely toxic to C. tentans larvae. The results of
the C. tentans acute toxicity bioassay are presented in Table 7-15.

C tentans Chronic Toxkfty

The results of the 20-day chronic survival, growth, emergence, and reproduction toxicity
bioassay are presented in Table 7-16. Survival, emergence, and reproduction in stations BP-1
and BP-3 in the Borrow Pit Lake were significantly lower than laboratory controls.
Emergence and reproduction in reference station PDC-2 were significantly lower than
laboratory controls.

7.1.3.4 Sediment Triad Evaluation

The three elements of the sediment triad are the sediment chemistry measurements, benthic
community evaluation, and sediment toxicity tests. This section uses a weight of evidence
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approach to evaluate sediment toxicity using these three measurements. The evaluation is
adapted from information presented in Long and Chapman (1985) and Chapman et al. (1987).

Table 7-17 presents a summary of the results of the Sediment Triad measurements. The
shaded areas indicate where a measurement indicates a greater likelihood of effects in Dead
Creek Section F or Borrow Pit Lake sediment. For the first measurement, sediment chemistry,
many COPCs exceeded TECs or LELs in Dead Creek Section F and Borrow Pit Lake
sediment. The number of exceedances on site ranged from 6 to 14. Similarly, Dead Creek
Section F and Borrow Pit Lake sediment also exceeded PECs or SELs. The number of
exceedances of these values, which represent probable effects, was 0 to 6 on site. There were
more exceedances of both TECs/LELs and PECs/SELs in Dead Creek Section F sediment
samples than in Borrow Pit Lake sediment samples.

The benthic community measures indicated that organisms in Dead Creek Section F and the
Borrow Pit Lake reflect the available habitat. Numbers of organisms and numbers of taxa
were generally low. The Shannon-Weaver measure of diversity and Simpsons Index (a
measure of heterogeneity) indicated that the site samples demonstrated relatively low diversity
The modified Hilsenhoff Index values for the Dead Creek Section F and Borrow Pit Lake
indicated impairment of the benthic community. These effects may be attributable to poor
habitat conditions of low water levels, silty substrate, and low dissolved oxygen.

The results of the sediment toxicity testing indicated that few effects were measured for
amphipods, while acute and chronic effects were measured for chironomid larvae. Effects on
growth were measured in the acute toxicity tests on amphipods in two Borrow Pit Lake
samples. These two samples had the lowest number of exceedances of TEC/LEL and
PEC/SEL values. One of these Borrow Pit Lake samples had no COPCs exceeding Probable
Effects Levels. Therefore, there does not appear to be a correlation between the measurement
of effects on amphipod growth and sediment chemistry in the two Borrow Pit Lake samples
where effects on amphipod growth were measured..

Overall, the evaluation indicated that the benthic community at the site is affected by the
available habitat. Toxicity effects measured in Borrow Pit Lake did not correlate with
sediment chemistry

7.2 Assessment Endpoint 2; Survival, growth, and reproduction of local populations
of aquatic wildlife as represented by the mallard duck, great blue heron,
muskrat, and river otter

The assessment uses five measures of effects to evaluate risks to aquatic wildlife. The
assessment will use exposure models to evaluate different routes of exposure including
ingestion of water, sediment and food (plants, benthic macroinvertebrates and fish). This
subsection describes these measures of effects.
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7.2.1 Measure of effect 2a: Wildlife species composition and habitat use

Purpose and Rationale. This measure of effect directly examines the receptors, wildlife, to
estimate if they are using Dead Creek and the Borrow Pit Lake. It provides qualitative
information on the degree to which local and migratory wildlife use the habitat

Approach: The assessment documents the habitat use by wildlife in Dead Creek Section F and
Borrow Pit Lake. This type of survey is qualitative. Because of the qualitative nature of the
observations and the high natural variability that can exist in wildlife populations, direct
observations may not reveal effects.

Evaluation: Menzie-Cura & Associates, Inc. made observations of the site in 19%, and made
observations of the site and reference areas during the site reconnaissance survey conducted in
September 1999 and during sampling in October and November 1999. The information here
is also based on research on ecological receptors at the site.

The Dead Creek channel and adjacent riparian communities form a narrow, linear wetland
system that passes through suburban Cahokia. Portions of Dead Creek are adjacent to
residential and business lots that contain mowed lawns, buildings, driveways, and roads. To a
great extent, these areas have been modified so that only relict portions of natural vegetation
alliances exist. Furthermore, many areas are also influenced by non-native plant species.
Sections of the creek, however, are used by rare species monitored by the Illinois Endangered
Species Protection Board. This illustrates that Dead Creek does possess value for wildlife
habitat and as a travel corridor.

The portion of Dead Creek Section F included in this assessment flows through riparian
woods and shrubs and into tne Borrow Pit Lake. The Borrow Pit Lake is the largest non-
flowing water body in the area. Its shore is surrounded with mature riparian trees. Based on
observations of the Borrow Pit Lake at the end of the growing season in September 1999, very
little submerged or emergent vegetation appears to grow in the pond. Photographs of these
areas in October 1999 are in Appendix B. At that time, water levels were extremely low and
sediment was exposed in large portions of the Borrow Pit Lake. Ducks, herons, and fish were
observed in the lake. Fish species observed in the pond include: white crappie, largemouth
bass, bluegill sunfish, brown bullhead, yellow bullhead, walleye, drum, silver carp, and gar.
Table 7-18 lists fish and wildlife species observed at and near the site during the site visit in
19% and field sampling in 1999.

During high water conditions. Dead Creek flows from the Borrow Pit Lake into the ditched
section of Prairie du Pont Creek. At the confluence of Dead Creek and Prairie du Pont Creek
and above it, the ditch shore is vegetated with grasses, herbs, and small shrubs. The flow in
the ditch is northwest to .Arsenal Island on the Mississippi River. Arsenal Island contains
areas of mature riparian woods and agricultural fields. The shoreline of the lower end of the
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ditch (referred to on the USGS map as Cahokia Chute) is lined with riparian woods,
principally large cottonwoods and willow. Large catfish, wood duck, wading birds, and turtles
were observed in the channel. Cahokia Chute forms the eastern border of Arsenal Island. The
waterway flows north to south, draining the region northeast of the island. It appears that
during times when the Mississippi River is high, the river uses the chute channel to flow
around Arsenal Island. Any water from the Dead Creek watershed therefore only flows
through the lower half of the Cahokia Chute between the confluence with the ditched Prairie
du Pont and the Mississippi River. The remains of a bald eagle nest and congregating wading
birds were observed in 1996 at the southern tip of Arsenal Island, where the Chute flows into
the Mississippi.

Nine vegetation alliances were identified in the vicinity of Dead Creek based on vegetation,
landscape position, and hydrological characteristics. These are: White Ash (Fraxinus
americana) - American elm (Ulmus americand) Temporarily Flooded Forest, Eastern
Cottonwood (Populus deltoides) Temporarily Flooded Forest, Black Willow (Salix nigra)
Temporarily Flooded Forest, Buttonbush (Cephalanthus occidentalis) Semi-permanently
Flooded Shrubland, Persicaria-Mixed Forb Temporarily Flooded Herbaceous, Typha
Seasonally Flooded Herbaceous, Potamogeton-Ceratophyllum-Elodea Permanently Flooded
Herbaceous, Temporary Open Water, and Permanent Open Water. The location and extent of
each community is shown on Figure 7-2.

Extensive wetlands occur west of Route 3, particularly in the vicinity of the Borrow Pit Lake.
The Creek's wetlands appeared healthy with no evidence of ecological stress (no chlorotic
plants, no monospecific stands of vegetation, no areas of dying or dead vegetation, no
observed surface water sheens or sediment staining) with the exception of extremely low
water levels observed in the Fall of 1999 when portions of Dead Creek and the Borrow Pit
Lake dried out completely. The wetlands also appeared to support a diverse aquatic and
terrestrial wildlife community, with abundant prey species (i.e., fish, frogs, turtles) and
predatory species (i.e., wading birds, waterfowl, raccoons). The wetlands west of Route 3
receive water from both Dead Creek and from drainage areas to the north.

Animal use of the Dead Creek study area is generally limited to species that do not require
large tracts of pristine land and can tolerate some level of habitat modification and
disturbance. These animals are mostly species that can use residential areas for foraging
and/or shelter or are smaller vertebrates that have limited space requirements. The
juxtaposition of forest, shrubland, and open water does provide for some landscape diversity.
Additionally, the proximity of the site to the Mississippi River and presence of wetlands
provide feeding areas for migratory waterfowl and wading birds. The early age of most of the
communities (due to disturbance), however, provided limited structural diversity.

Several species of birds were observed using Dead Creek and the adjacent riparian corridor for
foraging and roosting. Many of the birds seen were those that frequent residential areas (e.g.,
American robin, northern cardinal, blue jay, northern mockingbird) and could use the area of
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the Dead Creek floodplain for nesting. Carolina wrens, several species of sparrows, and
Eurasian tree sparrows were noted using dense shrub and liana thickets. European starlings
were seen roosting in large flocks in the larger trees along Dead Creek. Limited use of the
open water sections by waterfowl and wading birds does occur. These open water areas of
Dead Creek are likely also used during the breeding season for feeding by swallows, phoebes,
and flycatchers. On two occasions, a great homed owl was seen in or near the study area.
Bird species known or likely to occur in the Dead Creek study area are presented in Table 7-
18.

Mammals using Dead Creek habitats were primarily rodents, small omnivores, and likely bats
and insectivores (i.e., shrews). Eastern chipmunks and gray squirrels were seen frequently
during the surveys. Raccoon tracks were found nearly everywhere the ground surface was
conducive to track formation. The only large mammal documented in the study area was
white-tailed deer. Numerous tracks were observed of this species. Mammal species known or
likely to occur in the Dead Creek study area are presented in Table 7-18.

Few amphibian and reptiles (collectively called herpetiles) were observed in the vicinity of
Dead Creek. However, the stream channel and adjacent riparian forest provide habitat for a
number of species that can occur in small, somewhat disturbed, water bodies. Animals that
are ubiquitous in many wetland types in the United States, such as bullfrogs, northern cricket
frogs, painted turtles, red-eared sliders, and common garter snakes, are expected to use Dead
Creek for feeding and shelter. Herpetile species known or likely to occur in the Dead Creek
study area are presented in Table 7-18.

Though Illinois has a rich fish fauna, it was expected that few species would be found in Dead
Creek. Due to blocked drainages and elevated culverts, much of the upper Dead Creek
functions more as a series of linear, shallow ponds rather than a flowing stream course.
Therefore, during much of the year, it would be difficult for fish to move through the
watershed to escape declining water levels or other stressful conditions (e.g., high water
temperature, low dissolved oxygen, avian predators). Furthermore, Dead Creek generally
possessed turbid water and had a soft bottom, eliminating species that require clear water and
firm substrate. No fish were observed in Dead Creek Section F. However, a large variety of
fish species were present in Borrow Pit Lake. Fish observed in Dead Creek and Borrow Pit
Lake are in Table 7-18.

Habitat Known to be Used by Federal Designated or Proposed Endangered or Threatened
Species

According to the records of the Illinois Department of Natural Resources' Natural Heritage
Inventory, the only federally endangered or threatened species in the study area is the federally
threatened bald eagle (Haliaeetus leucocephalus). In 1993, a pair of eagles unsuccessfully
attempted to nest at the southern tip of Arsenal Island, where the ditched portion of Prairie du
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Pont Creek enters the Mississippi River. The pair apparently was scared off the site based on
the unsuccessful nesting attempt. The next year the pair returned to the island, but no
monitoring was conducted to determine if they successfully nested. The nest has since blown
down and no other nests have been constructed on the island.

Portions of the area suitable for eagle foraging include waterbodies large enough to support
large fish such as carp and catfish. The Mississippi River, the channelized section of Prairie
du Pont Creek, and the Borrow Pit Lake appear to support large fish and provide enough open
water for eagles to fish. Two bald eagles were observed by USEPA and Illinois EPA
representatives approximately 1 mile west of Dead Creek Section B and 0.5 miles east of the
Mississippi River in late 1999. A bald eagle was also observed in the same location in
December 2000.

The US Fish and Wildlife Service Region 3 (USFWS, 2001) also lists the Indiana bat
(Myotis sodalis), and the Illinois cave amphipod (Gammarus acherondytes) as federally-
listed endangered species and the plant Decurrent false aster (Boltonia decurrens) as a
federally-listed threatened species potentially present in the vicinity of the site (St. Clair,
Illinois). The Indiana bat requires a habitat of small stream corridors with well developed
riparian woods and nearby upland forest. The wooded areas around Dead Creek and the
Borrow Pit Lake are not well developed due to nearby residential and agricultural uses, and
therefore, do not provide good habitat for the Indiana bat. The Illinois cave amphipod is
listed for St. Clair county, but exists in cave streams in Illinois sinkhole plains, a habitat not
present on the site. The Decurrent false aster is present in disturbed alluvial soils in the
Mississippi River floodplain, and could be present at the site, although none was observed
there.

Habitat Known to be Used by State Designated Endangered or Threatened Species

The Illinois Natural Heritage Inventory did not have any records of state-listed endangered or
threatened species in the study area. However a number of state-listed wading birds were
observed throughout the wetlands and waterways. Illinois endangered species observed were
little blue heron (Egretta caemled), snowy egret (Egretta thuld), and black-crowned night
heron (Nycticorax nycticorax). Great egret (Casmerodius albus), an Illinois threatened
species, was also observed. Small numbers (one to ten individuals) of these wading birds
were found foraging along sections of Dead Creek, the ditched length of Prairie du Pont
Creek, Cahokia Chute, and the Mississippi River. The largest concentrations of foraging
herons (approximately ten individuals at a location) were observed at the confluence of Dead
Creek and the ditched Prairie du Pont Creek, and where the ditched Prairie du Pont flows into
the Mississippi. These areas likely support the best concentrated fishing areas for wildlife
along the waterways.
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No wading bird colonies were located within the study area. However, the Illinois Natural
Heritage Inventory has documented two 1000-2000 nest mixed-species colonies in East St.
Louis. The closest of these two colonies is approximately one mile east of Sauget Area I near
the Alton & Southern rail yards in Alorton. The second site is over two miles to the north at
Audubon Avenue and 26th Street. These two colonies contain the only breeding little blue
heron and snowy egret in Illinois. In addition, black-crowned night heron, great egret, cattle
egret (Bubulcus ibis), great blue heron (Ardea herodias). and green-backed heron (Butorides
\irescens) nest in the colonies.

In 1988, because the region is heavily industrialized with numerous Superfund sites, the U.S.
Fish & Wildlife Service (USFWS) collected black-crowned night heron and little blue heron
eggs from the Alorton colony for contaminant analysis (Young, 1989 - unpublished draft).
Sediment samples were also taken in areas of observed wading bird foraging around the East
St. Louis region. No testing was done of sediments in the Dead Creek drainage.
Polychlorinated biphenyls (PCBs), DDE, and metals were detected at varying levels in the
wading bird eggs.

The observed endangered and threatened wading birds forage on a wide range of aquatic
organisms, such as fish, frogs, and crayfish, as well as some terrestrial species such as reptiles
and insects. The USFWS study found that wading birds forage over a wide area around East
St. Louis. The Dead Creek Prairie du Pont wetlands system composes a relatively small
percentage of the available wetland foraging area in the region.

Also observed in the vicinity of Dead Creek were a Illinois-listed threatened bird species, the
brown creeper (Serthia americand) and a rare grass species, early wild-rye (Ehtnus
macregorii).

The brown creeper is a small, brown-streaked bird related to nuthatches that occurs throughout
most of the United States and southern Canada. As its name implies, it forages by moving
closely over the stem and main branches of trees. Its diet is comprised largely of insects,
though some seeds and nuts are eaten as well (Ehrlich et al, 1988). This bird commonly nests
in conifer, mixed conifer-hardwood, or hydric forests. Special habitat requirements include
standing dead trees with loose bark for feeding and trees greater than 25 cm in diameter for
nesting (Thomas et al.. 1979). This species was heard singing in November 2000 from Dead
Creek Section B. The general Dead Creek area possesses a few, very large diameter, standing
dead trees. It is likely that brown creeper use of the Dead Creek area is minor due to limited
intact forest and the young age of most trees.

Early wild-rye is a recently described species belongs to a group of taxonomically challenging
grasses. Early wild-rye possesses a single spike of congested flowers tipped by long bristles.
It occurs primarily in rich forests and floodplains in eastern United States and has been
documented from five counties in Illinois (e.g., Fulton, Jersey, Knox, Peoria, Union) based on
review of museum specimens performed by Campbell (in ed.). Because this species occurs in
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floodplain forests, a community that has largely been converted to agricultural land in Illinois,
this species may be extirpated from portions of the state. Though this species is not formally
listed by the Illinois Endangered Species Protection Board, early wild-rye appears to be rare in
the state and information on its occurrence is being supplied in the event it becomes a state-
tracked species. The only occurrence of this grass in the Dead Creek study area was from a
White Ash - American Elm Temporarily Flooded Forest on the east bank of Dead Creek
Section C. The plants were limited to a small area (2 m2) and were senescent with dispersing
fruits at the time of observation. Poison ivy, trumpet-creeper, white snakeroot, rough-leaved
dogwood, and black raspberry were associated species.

Reference Areas: Reference area 1 was a section of Old Prairie du Pont Creek near the
town of East Carondelet, approximately 3 miles southwest of the end of Dead Creek in
the Borrow Pit Lake. This section of Old Prairie du Pont Creek is a broad shallow
water body with a mud substrate similar to the Borrow Pit Lake. It is distant from any
influence from the site or other industrial areas, but is similar to the Borrow Pit Lake in
that it is near agricultural land. It is also similar to the Borrow Pit Lake in that it has a
narrow riparian zone but little to no emergent or submerged vegetation. Great and/or
snowy egret were observed in this area. It supports a similar fish community to the
Borrow Pit Lake. Many of the same species offish (brown bullhead, crappie, bluegill
sunfish, largemouth bass) and invertebrates (clams and shrimp) were present in this
reference area.

Two bodies of water in Monroe County comprise reference area 2 and were selected
during the main sampling event. These water bodies were approximately 20 miles
south of Dead Creek. Reference area 2-1 was in Long Slash Creek north of the culvert
where Merrimac Road crosses the creek. This section was similar to Dead Creek
sectors B through E in that it was shallow and muddy. It was also similar to these
areas (but not Creek Section F) in that it had a road crossing and agricultural fields
coming down to the water's edge. There was evidence of beaver activity at the culvert
under the road crossing. Biota present in this area included creeping buttercup and
snails. Reference area 2-2 was a flooded borrow pit north of Fountain Creek.
Reference area 2-2 had a muddy substrate and similar fish community to the Borrow
Pit Lake. Surrounding vegetation consists of a thin riparian zone similar to Reference
Area 1. The same fish and invertebrate species were found at this reference area as
well.

Conclusions: During the various field surveys and contact with state and federal agencies,
three categories of sensitive environments were identified in the Dead Creek area: Habitat
Known to be Used by Federal Designated or Proposed Endangered or Threatened Species,
Habitat Known to be Used by State Designated Endangered or Threatened Species, and
Wetlands. The state-listed endangered and threatened species observed on site (herons and
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egrets) forage over a wide area, with the Dead Creek watershed forming only a small part of
their available feeding territory. The brown creeper makes only minor use of the Dead Creek
area because the habitat is not suitable (not enough mature trees).

The Dead Creek watershed also appears to support a diverse plant and animal community.
While much of the creek Hows through residential neighborhoods, sufficient natural riparian
vegetation remains to support local aquatic and terrestrial communities. The ecological
stresses observed (lack of emergent or submerged vegetation, impaired benthic invertebrate
community) are due to poor habitat conditions including low water levels, silty substrate, and
low dissolved oxygen concentrations. No other evidence of ecological stress was evident in
Dead Creek or the Borrow Pit Lake. Birds and wildlife species are abundant and making use
of the habitat

7.2.2 Measure of effect 2b: Concentrations of COPCs in aquatic and marsh plants

Purpose and Rationale. The assessment discusses concentrations of COPCs in creeping
buttercup in Dead Creek Section F. No submerged or emergent aquatic vegetation was
present in the Borrow Pit Lake. Therefore, during the site reconnaissance, creeping buttercup
was selected as a plant species that could be grazed upon by waterfowl and herbivorous
mammals and that was present in most sections of Dead Creek. This species of plant has a
fleshy stem, but a tiny root system. Therefore, the entire plant was analyzed for COPCs. If
plants take up metals and PAHs from the water or sediments, waterfowl and herbivorous
mammals could be exposed to these COPCs in their diet.

Approach: The endpoint is evaluated in multi-pathway exposure models for the mallard and
the muskrat that consider concentrations of COPCs in sediment, water, and food. Exposures of
waterfowl and herbivorous mammals within Dead Creek Section F are compared to
appropriate NOAEL and LOAEL values. The COPC concentrations measured in creeping
buttercup will be used to evaluate potential dietary exposures of the mallard and muskrat.

Evaluation: Table 7-19 presents maximum and average concentrations of COPCs detected in
creeping buttercup samples from Dead Creek Section F. Compounds detected in plants from
Dead Creek Section F include the metals aluminum, antimony, arsenic, cadmium, copper,
lead, nickel, and zinc, the PAHs acenaphthylene, benzo(a)pyrene, benzo(b)fluoranthene, and
benzo(k)fluoranthene, benzo(gtlu)perelene, indeno(l,2,3-c,d)pyrene, and
dibenz(a4i)anthracene, the herbicide dicholoroprop, the pesticides aldrin, gamma chlordane,
heptaclor, and dioxins. This indicates that herbivorous wildlife receptors could be exposed to
some site COPCs via the food chain.

Concentrations of COPCs detected in plants from Dead Creek Section F were used in food
chain models to evaluate potential risks to mallards and muskrat, as representative species of
herbivorous wildlife. The details of the food chain model are discussed in Appendix E.
Results are summarized in Table 7-20a. The food chain models were run separately with

62



REV. 2

average and maximum sediment concentrations from the ecological sediment samples and
with the average and maximum sediment concentrations from the combined ecological
sediment samples and "industry specific" samples.

Food Chain Model Results - ecological sediment samples (0 to 2 inch depth)

Muskrat

Using data from the ecological sediment samples, food chain modeling indicated that the
average doses of COPCs that muskrats receive from ingesting plants, sediment, and surface
water from Dead Creek Section F do not exceed NOAEL or LOAEL concentrations, with the
exception of aluminum. The hazard indices for aluminum were 50 and 5 compared to the
NOAEL and LOAEL using average concentrations and 70 and 7 using maximum
concentrations. Surface water concentrations of aluminum did not contribute appreciably to
these hazard indices. Two thirds of the calculated aluminum dose are from sediment and one
third is from food (plants). The sediment aluminum concentrations in Dead Creek Section F
(7,800 to 17,000 mg/kg) are within the range of Illinois background soil (up to 37,200 mg/kg;
IEPA, 1994). Because a muskrat's foraging area is smaller than Creek Section F, the model
assumed that a muskrat eats vegetation from Dead Creek Section F year round. This indicates
that under current conditions represented by the ecological sediment samples, the site-related
exposures of herbivorous mammals are indistinguishable from Illinois background.

Mallard

Using data from the ecological sediment samples, food chain modeling for mallards ingesting
plants from Dead Creek Section F year round resulted in hazard indices less than 1 compared
to NOAEL doses for each COPC using average concentrations and a foraging area of 580
hectares (USEPA, 1993; vs. 0.3 hectares in Dead Creek Section F). Hazard indices were also
less than one compared to NOAEL doses using maximum concentrations and assuming the
mallard feeds only in Dead Creek Section F. This indicates that waterfowl that ingest plants
from Dead Creek Section F under current conditions represented by the ecological sediment
samples are not at risk from COPCs.

Food Chain Model Results - combined ecological and "Industry Specific" sediment samples

Muskrat

Using the average or maximum data from the combined ecological and "industry specific"
sediment samples, average doses of copper, zinc, and PCBs that muskrats receive from
ingesting plants, sediment, and surface water from Dead Creek Section F do not exceed
NOAEL or LOAEL concentrations. The exposure concentrations for the remaining COPCs
were the same as described above for the ecological sediment samples (hazard indices for
aluminum greater than 1 based on background aluminum concentrations in sediment).
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Mallard

When the data from the combined ecological and "industry specific" sediment samples are
used in the food chain model for mallards that ingest plants in Dead Creek Section F, hazard
indices for copper, zinc, and PCBs do not exceed one. However, when maximum sediment
concentrations are used from these samples, hazard indices exceed one for zinc for the
NOAEL but not the LOAEL dose. This indicates that under the most conservative
assumptions, zinc in deeper Dead Creek Section F sediments could pose a potential risk to
mallards. The deeper sediments do not represent current exposure conditions, and would only
pose this potential risk if exposed by a scour event. The exposure concentrations for the
remaining COPCs were the same as described above for the ecological sediment samples
(hazard indices less than 1).

7.2.3 Measure of effect 2c: Concentration of COPCs in surface waters

Purpose and Rationale. Many wildlife species will use Dead Creek and associated wetlands
as a drinking water source. The presence of COPCs in water could be a source of exposure to
these species. This measure of effect examines this potential route of exposure.

Approach: This endpoint is evaluated by two methods. Concentrations of COPCs in surface
water are compared to drinking water values for wildlife developed by Sample et al. (1996).
In addition, surface water concentrations are used in multi-pathway exposure models for
wildlife that develop exposure doses based on concentrations in sediment, water, and food.

Evaluation: Surface water concentrations of COPCs in Dead Creek were compared to
drinking water no observed adverse effects levels (NOAEL) and lowest observed adverse
effects levels (LOAEL) developed by Sample et al. (1996). Tables 7-21 and 7-22 summarize
these comparisons for Dead Creek Section F and the Borrow Pit Lake. For each compound,
the lowest NOAEL values for water were used as benchmarks. In Creek Section F and the
Borrow Pit Lake, surface water concentrations do not exceed any of the wildlife benchmarks.
Note that there is no benchmark available for some constituents.

The results of food chain modeling are in Appendix E. In each of the food chain models,
average and maximum surface water concentrations from Dead Creek Section F and the
Borrow Pit Lake did not result in a potential risk to wildlife. Surface water concentrations
contributed a minor portion to the hazard indices for each COPC.
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7.2.4 Measure of effect 2d: Concentration of COPCs in fish

Purpose and Rationale: Some wildlife species such as the great blue heron and river otter eat
primarily fish. This measure of effect evaluates this potential route of exposure.

Approach: The COPC levels measured in fish are used in the multi-pathway exposure model
for the great blue heron and river otter that incorporate concentrations in sediment, water, and
food. Exposures of the great blue heron and river otter within Dead Creek and the Borrow Pit
Lake are compared to appropriate NOAEL and LOAEL values. Because plants were the only
biota collected in Dead Creek Section F (few minnows were present in this section of Dead
Creek and were not abundant enough to collect), concentrations of COPCs in fish were
modeled for this area using site-specific bioaccumulation factors (BAFs). The details of how
these BAFs were calculated are presented in Appendix G.

7.2.4.1 Evaluation of Measured Fish Concentrations

Evaluation: Tables 7-1, 7-2, and 7-3 present maximum and average concentrations of COPCs
detected in largemouth bass, brown bullhead, and forage fish, respectively, from the Borrow
Pit Lake.

Concentrations of COPCs detected in fish the Borrow Pit Lake were used in food chain
models to evaluate potential risks to great blue herons and river otter, as representative species
of piscivorous wildlife. The details of the food chain model are discussed in Appendix E.
Results are summarized in Table 7-20b.

Food Chain Model Results - ecological sediment samples (0 to 2 inch depth)

River Otter

For the river otter eating a diet of large and small fish (72% "large fish" such as largemouth
bass or brown bullhead and 28% forage fish, based on information in USEPA (1993)) from
the Borrow Pit Lake, average concentrations of COPCs in fish tissue, ecological sediment
samples, and surface water resulted in hazard indices less than 1 compared to the NOAEL
dose. This model used average concentrations of COPCs to represent an otter integrating
exposure from different species offish consumed and different locations within the Borrow
Pit Lake. It also assumes that the Borrow Pit Lake comprises approximately 0.01 of a river
otter's foraging area (5 hectares of the Borrow Pit Lake/400 hectare foraging area (USEPA,
1993). When maximum concentrations were used and the river otter was assumed to forage
only in the Borrow Pit Lake, hazard indices exceeded 1 for aluminum and mercury. Two
thirds of the river otter's aluminum dose comes from sediment, and aluminum concentrations
in Borrow Pit Lake sediment are within Illinois background for soil (4,000 to 16,000 mg/kg in
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the Borrow Pit vs. up to 37,200 mg'lcg in Illinois background soil; EPA, 1994). Mercury
concentrations in sediment were similar in the Borrow Pit Lake are also within background
(0.10 to 0.16 mg/kg at the Borrow Pit compared to up to 0.99 mg/kg in Illinois background
soil (IEPA, 1994). This conservative maximum assessment places an upper bound on potential
risk, but does not imply risk to piscivorous mammals at the Borrow Pit Lake.

Food Chain Model Results - combined ecological and "industry specific" sediment samples

River Otter

Using average and maximum concentrations of copper, zinc, and PCBs from the "industry
specific" sediment samples did not result in hazard indices greater than one for the river otter
ingesting fish, sediment, and surface water. Exposure point concentrations for the remaining
COPCs were the same as discussed above for the ecological sediment samples (hazard indices
above 1 for aluminum and mercury only for the most conservative case restricting the river
oner's foraging area to the Borrow Pit Lake).

Food Chain Model Results - great blue heron

For the great blue heron, the food chain model using average concentrations of COPCs in
small (73% forage fish) and large fish (27% "large" fish such as largemouth bass and brown
bullhead based on information in USEPA (1993)) and surface water, the hazard index for
mercury compared to the NOAEL dose was 4. The hazard index compared to the LOAEL
dose was 0.4. The hazard indices for the rest of the COPCs were less than 1 compared to the
NOAEL dose. This model also assumed that great blue heron were foraging onsite from early
March to late November (Illinois, 2000) and that a heron's foraging area is approximately the
size of the Borrow Pit Lake (a foraging area of 0.6 to 8.4 hectares as reported in USEPA
(1993) compared to 4.9 hectares of the Borrow Pit Lake). When a larger foraging area was
used (3-mile radius that is likely to be more representative of herons known to nest in the area
(East St Louis and Alorton, Illinois), hazard indices compared to the NOAEL dose were less
than 1. When maximum concentrations were used in the model and the herons were assumed
to forage on site year round, only mercury had a hazard index greater than one compared to the
NOAEL dose, but not the LOAEL dose. These hazard indices greater than one for mercury
are due to concentrations in brown bullhead and small minnows. This indicates some
potential risk to piscivorous birds due to mercury in fish tissue at the Borrow Pit Lake. The
potential risk may be indistinguishable from regional conditions, as concentrations of mercury
in Borrow Pit Lake fish were within the range of concentrations detected in Illinois fish.

7.2.4.2 Evaluation of Modeled Fish Concentrations in Dead Creek Section F

Modeled average concentrations of COPCs in fish in Dead Creek Section F were used in food
chain models to evaluate potential risks to great blue herons and river oner, as representative
species of piscivorous wildlife. The methods used to model the fish concentrations are
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presented in Appendix G. The details of the food chain model are discussed in Appendix F.
Results are summarized in Table 7-20a.

Food Chain Results - river otter

For the river otter eating a diet of fish (modeled based on forage fish concentrations) and also
ingesting surface water and sediment, hazard indices are less than one compared to NOAEL
doses. Therefore, river otter consuming fish from Dead Creek Section F would not be at risk.

Food Chain Model Results - great blue heron

For the great blue heron, the food chain model using average modeled concentrations of
COPCs in fish and measured surface water concentrations, the hazard index for mercury is
one and the hazard indices for the remaining COPCs are less than one compared to NOAEL
doses. This indicates that great blue heron would not be at risk from consuming fish in this
area.

7.2.5 Measure of effect 2e: Concentration of COPCs in benthic macroinvertebrates

Purpose and Rationale. Waterfowl (such as the mallard) and mammals (such as the muskrat
and river otter) eat benthic macroinvertebrates as a portion of their diet. This measure of effect
evaluates this potential route of exposure.

Approach: The COPC levels measured in benthic macroinvertebrates are used in a multi-
pathway exposure model for the mallard, muskrat, and river otter that incorporates
concentrations in sediment, water, and food. Exposures of waterfowl and mammals within
Dead Creek and the Borrow Pit Lake are compared to appropriate NOAEL and LOAEL
values. Because plants were the only biota detected in Dead Creek Section F, concentrations
of COPCs in macroinvertebrates were modeled for this area using site-specific
bioaccumulation factors (BAFs). The details of how these BAFs were calculated are
presented in Appendix G. In addition, a combination of literature values and site specific
BAFs were used to model concentrations of COPCs in aquatic insects (Appendix G). These
modeled concentrations were used to evaluate potential risk to three swallows.

7.2.5.1 Evaluation of Measured Macroinvertebrate Concentrations

Evaluation: Tables 7-22 and 7-23 present maximum and average concentrations of COPCs
detected in shrimp and clams, respectively, from the Borrow Pit Lake. Only one composite
shrimp sample was collected from the Borrow Pit Lake. Pentachlorophenol, aluminum,
antimony, chromium, copper, lead, silver, zinc, diethyl phthalate, and dioxins were detected in
this sample. The clam samples from Borrow Pit Lake contained dichloroprop, MCPP,
aluminum, arsenic, cadmium, chromium, copper, lead, silver, zinc, heptachlor, methorychlor,
two phthalates, and dioxin.
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Concentrations of COPCs detected in shrimp from the Borrow Pit Lake were used in food
chain models to evaluate potential risks to mallards; concentrations detected in clams were
used to evaluate potential risks to muskrat and river oner. The details of the food chain model
are discussed in Appendix E. Results are summarized in Table 7-20b.

Food Chain Model Results - ecological sediment samples (0 to 2 inch depth)

Muskrats feeding on clams

Food chain modeling indicated that the average doses of COPCs that muskrats receive from
ingesting clams, sediment from ecological sediment samples (0 to 2 inches), and surface water
from the Borrow Pit Lake do not exceed NOAEL or LOAEL concentrations, with the
exception of aluminum. Approximately 80% of the muskrat's aluminum dose is from
sediment, and the sediment concentration in the Borrow Pit Lake is within Illinois background
for soil. The hazard indices for aluminum were 40 and 4 compared to the NOAEL and
LOAEL using average concentrations and 50 and 5 using maximum concentrations. Surface
water concentrations of aluminum did not contribute appreciably to these hazard indices.

River oner feeding on clams

For the river otter eating clams from the Borrow Pit Lake, average concentrations of COPCs
in clam tissue, surface sediment (represented by the ecological sediment samples), and surface
wafer resulted in hazard indices less than 1 compared to a NOAEL dose. This model used
average concentrations of COPCs to represent an otter integrating exposure different locations
within the Borrow Pit Lake. It also assumes that the Borrow Pit Lake comprises
approximately 0.01 of a river otter's foraging area. When maximum concentrations were used
and the river otter was assumed to forage only in the Borrow Pit Lake, the hazard index
exceeded 1 for aluminum. Approximately 80% of the river otter's dose of aluminum is due to
sediment, and the sediment concentrations of aluminum in Borrow Pit Lake is within the
range of background for Illinois soil.

Mallards feeding on shrimp

Food chain modeling for mallards that eat shrimp from Dead Creek Section F resulted in
hazard indices less than 1 compared to the NOAEL dose for each COPC using both average
and maximum concentrations for shrimp, surface water, and surface (ecological) sediment
samples.
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Food Chain Model Results - combined ecological and "industry specific sediment samples

Muskrats feeding on clams

For muskrats feeding on clams, when average and maximum concentrations from the
combined ecological and "industry specific" sediment samples from Borrow Pit Lake are
used, hazard indices for copper, zinc, and PCBs do not exceed one compared to a NOAEL
dose. Exposure point concentrations for the remaining COPCs are the same as for the
ecological sediment samples discussed above. Only aluminum has a hazard index above 1
due mostly to sediment concentrations within the background range for Illinois soil.

River otter feeding on clams

For river otter feeding on clams, when average and maximum concentrations from combined
ecological and "industry specific" sediment samples from Borrow Pit Lake are used, hazard
indices for copper, zinc, and PCBs do not exceed one compared to a NOAEL dose. Exposure
point concentrations and hazard indices for the remaining COPCs are the same as for the
ecological sediment samples described above (only aluminum has a hazard index above 1 for
the most conservative case restricting the river otter's foraging to the Borrow Pit Lake).

Mallards feeding on shrimp

Food chain modeling for mallards that eat shrimp from Dead Creek Section F resulted in
hazard indices less than 1 compared to the NOAEL doses for each COPC using both average
and maximum for shrimp, surface water, and combined ecological and "industry specific"
sediment samples.

The results of the food chain modeling indicate that wildlife that consume macroinvertebrates
(clams and shrimp) from the Borrow Pit Lake are not at risk. The exposure of some wildlife
to aluminum above a NOAEL or LOAEL dose is represents background conditions.

7.2.5.2 Evaluation of Modeled Macroinvertebrate Concentrations in Dead Creek
Section F and the Borrow Pit

Modeled average concentrations of COPCs in snails in Dead Creek Section F were used in
food chain models to evaluate potential risks to mallards and muskrat. Modeled average
concentrations of COPCs in aquatic insects in Dead Creek Section F and the Borrow Pit Lake
were used in a food chain model to evaluate potential risks to tree swallows. The methods
used to model the snail and insect concentrations are presented in Appendix G. The details of
the food chain model are discussed in Appendix F. Results are summarized in Tables 7-20a
and 7-20b.
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Mallard feeding on snails in Creek Section F

For the mallard ingesting snails, surface water and sediment, hazard indices are less than one
compared to NOAEL doses. Therefore, mallards consuming snails from Dead Creek Section
F would not be at risk.

Muskrat feeding on snails in Creek Section F

For the muskrat in Dead Creek Section F, the food chain model using average modeled
concentrations of COPCs in macroinvertebrates and measured surface water and sediment
concentrations, hazard indices exceed one for aluminum, antimony, copper, and dioxins. The
modeled doses exceed the NOAEL dose but not the LOAEL dose for antimony and dioxin.
The modeled doses exceed the LOAEL dose for aluminum and copper. This indicates a
potential risk for muskrats foraging for macroinvertebrates in Dead Creek Section F.

Tree swallow feeding on aquatic insects in Creek Section F

For a tree swallow that feeds on aquatic insects (concentrations modeled from ecological
sediment samples and from combined ecological and "industry specific" sediment samples) in
Creek Section F, hazard indices exceed one for aluminum, cadmium, chromium, mercury,
zinc, Total PCBs, Total DDT, and dioxin compared to a NOAEL dose. Hazard indices exceed
1 for mercury and Total PCBs compared to a LOAEL dose.

Tree swallow feeding on aquatic insects in the Borrow Pit Lake

The modeling results for a tree swallow the feeds on aquatic insects in the Borrow Pit Lake
indicate that hazard indices are greater than one for aluminum, chromium, mercury, zinc,
Total DDT, and dioxin when insect concentrations are modeled from the concentrations in the
ecological sediment samples (0 to 2 inch depth). These hazard indices indicate that exposure
exceeds the NOAEL, but not the LOAEL dose. When the insect concentrations are modeled
from the concentrations from the combined ecological and "industry specific" sediment
samples, hazard indices exceed one compared to the NOAEL dose, but not the LOAEL dose
for aluminum, chromium, mercury, zinc, Total PCBs, Total DDT, and dioxin. The hazard
index for PCBs also exceeds the LOAEL dose.

7J Assessment Endpoint 3: Survival, growth, and reproduction of individuals within
the local bald eagle population that may overwinter near the site

The assessment uses an exposure model to evaluate different routes of exposure including
ingestion of water, sediment and fish.
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7.3.7 Measure of effect 3a: Concentration ofCOPCs in fish for use in evaluating
exposure via the food chain

Purpose and Rationale. Bald eagle may use fish in Dead Creek and associated wetlands as
food. The presence of COPCs in fish could be a source of exposure to this species. This
measure of effect examines this potential route of exposure.

Approach: This endpoint is evaluated via an exposure model for the bald eagle. The
assessment compare exposures to) appropriate NOAEL and LOAEL values.

Evaluation: Tables 7-2 and 7-3 present maximum and average concentrations of COPCs
detected in largemouth bass and brown bullhead, respectively, from the Borrow Pit Lake.

As stated in Section 7.2.4, some COPCs were detected in largemouth bass and brown bullhead
samples from the Borrow Pit Lake.

Concentrations of COPCs detected in fish from the Borrow Pit Lake were used in food chain
models to evaluate potential risks to the bald eagle. The details of the food chain model are
discussed in Appendix F. Results are summarized in Table 7-20b.

Food Chain Model Results - measured fish concentrations in Borrow Pit Lake

The food chain model for the bald eagle using average concentrations in large fish and surface
water did not result in hazard indices for any COPC greater than 1 compared to the NOAEL
dose. This model assumed that eagles overwinter in the vicinity of the site from October
through March and that the Borrow Pit Lake comprises about 0.003 of the eagles foraging area
(5 hectares vs. 1880 hectares foraging area; USEPA, 1993). Using maximum concentrations
in large fish and surface water and assuming that the eagle forages year round and only at the
Borrow Pit Lake resulted in a hazard index for mercury of 5 compared to the NOAEL dose.
However, even for this conservative case, the estimated exposure dose is still less than the
LOAEL value. The maximum mercury concentration in largemouth bass and brown bullhead
combined was measured in one composite brown bullhead sample that was approximately 5
times higher than mercury concentrations from other large fish from the Borrow Pit Lake.

Food Chain Model Results - modeled fish concentrations in Creek Section F

An additional evaluation was conducted using modeled average concentrations of COPCs in
fish in Dead Creek Section F to evaluate potential risks to bald eagles. The methods used to
model the fish concentrations are presented in Appendix G. The details of the food chain
model are discussed in Appendix F. Results are summarized in Table 7-20a.
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The results predict that hazard indices for the eagle eating fish from Dead Creek Section F are
less than one for the NOAEL dose. Therefore, bald eagles consuming fish from Dead Creek
Section F would not be at risk.

7.4 Assessment Endpoint 4: Survival, growth, and reproduction of local populations
of terrestrial wildlife along the banks and floodplain of Dead Creek

7.4.1 Measure of effect 4a: COPC concentrations in soil samples from the creek bank
and floodplain as compared to applicable soil screening levels for protection of
wildlife, plants, and soil dwelling invertebrates

Purpose and Rationale. Soil concentrations provide a measure of exposure, and screening
level criteria indicate levels above which effects may occur. This measure of effect evaluates
the potential for soil concentrations of COPCs in the Dead Creek floodplain to cause adverse
effects.

Approach: The assessment compares measured concentrations of total contaminant
concentrations in soils to existing benchmarks as summarized in Efroymson et al. (1997).

These soil benchmarks are developed from values that represent a LOAEL for plants, soil
invertebrates, and wildlife (birds and mammals). Efroymson et al. (1997) selected the lowest
of the available values as a soil benchmark.

Discussion: Tables 7-25, 7-27 (a through e), and 7-29 (a through d) compare concentrations
detected in Dead Creek floodplain soil to soil screening benchmarks and background
concentrations. The floodplain soil concentrations are represented by either the maximum
concentration detected in or the 95% upper confidence limit (UCL) on the mean. For some
areas, there were many more surface soil samples than sediment or surface water samples, and
therefore a 95% UCL could be calculated. The background soil concentrations are represented
as twice the average background soil concentration. The background data set comes from
three soil samples selected during discussions with USEPA regarding development of the Site
Sampling Plan workplan for the project. Soil constituents fall into several categories
including:

1) constituents for which the maximum site concentrations exceed the benchmark (indicated
in yellow on the reference tables);

2) constituents for which the lower of the site maximum or 95% UCL on the mean exceeds
background (or the constituent was not detected in background soil) and no benchmark is
available or no background concentration was available (indicated in green on the
referenced tables);

3) constituents for which the maximum site concentration is less than the benchmark;
4) constituents for which the lower of the site maximum or 95% UCL on the mean is within

background and there is no benchmark;
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5) constituents detected at a frequency of less than 5%; and constituents of low toxicity.

The conclusions that can be drawn from these comparisons are:

Constituents in the first category may pose a potential risk to wildlife because soil
concentrations exceed a toxicity benchmark;

Toxicity information is not available to draw conclusions about constituents in the
second category;

Constituents in the third, fourth, and fifth are unlikely to present an ecological risk
because the maximum concentration is less than a conservative benchmark,
concentrations are consistent with background, low frequency of detection (less than
5%), or low toxicity (calcium, magnesium, and potassium).

The remainder of this section discusses the results of these comparisons for the sampling areas
and soil sample types.

Undeveloped and Developed Area Surface Soils

These soil samples locations are shown on Figure 5-5. The samples are from depths of 0 to 6
inches. For these soils, the first category above represents constituents that are present in soil
in at least one location at concentrations greater than a published ecological toxicity
benchmark. Constituents in this category are 2,3,7,8-TCDD TEQs, total PCBs, arsenic,
barium, cadmium, copper, lead, molybdenum, nickel, selenium, thallium, vanadium, and zinc.
Table 7-26 identifies individual soil sample locations that exceed the benchmark. Note that
many of the identified locations have concentrations slightly above the benchmark and within
background. Constituents that exceed both background and the benchmark include: 2,3,7,8-
TCDD TEQs (1 location out of 29 surface soil sampling locations); arsenic (1 location out of
65 surface soil sampling locations); barium (1 location out of 65 surface soil sampling
locations); copper (2 locations out of 65); lead (2 locations out of 65); molybdenum (2
locations out of 65); nickel (1 location out of 65); selenium (16 locations out of 65); thallium
(4 locations out of 65); vanadium (1 location out of 65); and zinc (3 locations out of 65).
Detection limits for selenium in the remaining 49 samples were above the benchmark of 0.21
mg/kg.

Selenium was not detected in background soil. The Illinois Environmental Protection Agency
(IEPA, 1994) reports a background range of less than 0.12 mg/kg to 2.6 mg/kg selenium in
soils within metropolitan statistical areas. The average reported background concentration in
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these areas is 0.58 mg/kg. Therefore, the selenium concentrations detected in site surface soil
are likely to be within the range of Illinois background, although selenium was not detected in
the three site-specific background samples.

Few soil concentrations from the Undeveloped and Developed Areas exceed both soil
benchmarks and background. These sample locations are scattered throughout the Dead Creek
floodplain and do not represent a spatial or geographical pattern. The uncertainty in this
screening is due to the lack of soil benchmarks for many compounds and, in the case of
selenium, detection limits greater than benchmarks.

The second category represents constituents that are present in floodplain surface soils at
concentrations above background, but for which little toxicity information is available. Many
constituents fall into this second category (including herbicides, pesticides, SVOCs (mainly
PAHs), and VOCs), because soil benchmarks are available for only a few of the compounds
detected in soil.

Site G Surface Soils

Four surface soil samples (from depths of 0 to 6 inches) were collected from Site G (Figure 5-
5; Table 7-27a). la these samples, copper was the only constituent that exceeded both the
benchmark and background concentrations. This occurred in one out of four samples (Table
7-28). 23,7,8-TCDD TEQs. vanadium, and zinc exceeded benchmark concentrations but
were within background. Twelve pesticides were at concentrations above background, but did
not have screening level benchmarks. Concentrations of the remaining constituents were
either lower than the benchmarks, lower than the background concentrations, or both.

Site G Subsurface Soils

The subsurface soil data from Site G (Figure 5-5) came from 22 historical soil samples. Some
of these samples came from greater depths (up to depths of 30 feet) than one expects to find
ecological receptors. As shown on Table 7-29a, of the 63 compounds detected in these
samples, 16 compounds had maximum or UCL concentrations that exceeded a screening
benchmark and background, hi addition, one metal, arsenic, exceeded the screening
benchmark but was at a concentration within background. Thirty-three compounds didn't
have screening benchmarks, but concentrations detected in Site G subsurface soil exceeded
background concentrations (or no background information was available). The exceedances
noted here do not necessarily represent a risk to wildlife. Some of the samples came from
deeper samples at which ecological exposures will not occur.

Site H Surface Soils

Four surface soils were collected from Site H (Figure 5-5). As shown on Tables 7-27b and 7-
28, constituents that had concentrations above the screening benchmark and above
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background included 2,3,7,8-TCDD TEQs (in 3 out of 4 samples), arsenic (in 1 out of 4
samples), cadmium (in 2 out of 4 samples), copper (in 3 out of 4 samples), lead (in 2 out of 4
samples), molybdenum (in 3 out of 4 samples), nickel (in 1 out of 4 samples), selenium (in 3
out of 3 samples in which it was detected), silver (in 1 out of 4 samples), thallium (in the one
sample in which it was detected), zinc (in 1 out of 4 samples), and PCBs (in 1 out of 4
samples). Vanadium exceeded its benchmark level, but was within background. One
herbicide (2,4-DB), three metals (aluminum, cobalt, and mercury), nine pesticides, three
PAHs, and two VOCs were detected at concentrations above background but did not have
screening level benchmarks. Concentrations of the remaining constituents were either lower
than the benchmarks, lower than the background concentrations, or both.

Site H Subsurface Soils

The subsurface soil data from Site H came from 11 historical soil samples. The depths of
these soil samples are unknown. As shown on Table 7-29b, of the 68 compounds detected in
these samples, 17 compounds had maximum or UCL concentrations that exceeded a screening
benchmark and background. Forty-six compounds didn't have screening benchmarks, but
concentrations detected in Site H subsurface soil exceeded background concentrations (or no
background information was available). The exceedances noted here do not necessarily
represent a risk to wildlife. These data were included to provide information on potential risks
at Site H due to soils at depth greater than 6 inches, but may not represent wildlife exposures.

Site I Surface Soils

As shown on Tables 7-27c and 7-28, constituents detected in the four surface soil samples
collected from Site I (Figure 5-5) at concentrations above background and above screening
levels included: 2,3,7,8-TCDD TEQs (in 2 out of 4 samples), antimony (in 3 out of 4
samples), barium (in 1 out of 4 samples), cadmium (in 2 out of 4 samples), cobalt (in 1 out of
4 samples), copper (in 4 out of 4 samples), lead (in 4 out of 4 samples), molybdenum (in 4 out
of 4 samples), nickel (in 1 out of 4 samples), selenium (in the 3 samples in which it was
detected), silver (in 4 out of 4 samples), zinc (in 3 out of 4 samples) and PCBs (in 2 out of 4
samples). Arsenic and vanadium concentrations exceed screening benchmarks, but are less
than background. One herbicide (2,4-DB), two metals (chromium and mercury), 16
pesticides, and!9 SVOCs including PAHs were at concentrations above background, but did
not have screening levels. Concentrations of the remaining constituents were either lower than
the benchmarks, lower than the background concentrations, or both. Site I is covered with
crushed stone and is used for parking trucks and heavy equipment. Its value as habitat for
wildlife is extremely limited. Therefore, these exceedances of screening benchmarks in both
surface and subsurface soil are unlikely to have an ecological significance.
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Site I Subsurface Soils

The subsurface soil data from Site I came from 16 historical soil samples. The depths of these
soil samples are unknown. As shown on Table 7-29c. of the 65 compounds detected in these
samples, 18 compounds had maximum or UCL concentrations that exceeded a screening
benchmark and background. In addition to these, one metal, arsenic was at a concentration
that exceeded the benchmark, but was within background. Thirty-eight compounds did not
have screening benchmarks, but concentrations detected in Site I subsurface soil exceeded
background concentrations (or no background information was available). As stated above,
the habitat for wildlife is extremely limited at Site I. and these exceedances are unlikely to
have an ecological significance.

Site L Surface Soils

In Site L (Figure 5-5) surface soils, 2,3,7,8-TCDD TEQs (in 2 out of 4 samples), antimony (in
1 out of 4 samples), arsenic (in 4 out of 4 samples), cadmium (in 1 out of 4 samples), copper
(in 1 out of 4 samples), lead (in 3 out of 4 samples), molybdenum (in 4 out of 4 samples),
nickel (in 3 out of 4 samples), selenium (in 4 out of 4 samples), thallium (in 4 out of 4
samples), and zinc (in 1 out of 4 samples) were above screening levels and background as
shown on Tables 7-27d and 7-28. Concentrations of vanadium and PCBs exceeded screening
levels but were within background. Two metals (chromium and mercury), cyanide, nine
pesticides, and 17 PAHs were at concentrations above background but did not have screening
level benchmarks. Concentrations of the remaining constituents were either lower than the
benchmarks, lower than the background concentrations, or both. Site L is covered with cinders
and used for storing heavy equipment. Its value as habitat for wildlife is extremely limited.
Therefore, these exceedances of screening benchmarks in surface and subsurface soil are
unlikely to have an ecological significance.

Site L Subsurface Soils

The subsurface soil data from Site L came from 18 historical soil samples. The depths of
these soil samples are unknown. As shown on Table 7-29d, of the 66 compounds detected in
these samples, 14 compounds had maximum or UCL concentrations that exceeded a screening
benchmark and background. Thirty-seven compounds didn't have screening benchmarks, but
concentrations detected in Site L subsurface soil exceeded background concentrations (or no
background information was available). As stated above, Site L provides very little habitat for
ecological receptors. Therefore, exceedance of these screening values is likely to have little
ecological significance.

Site N Surface Soils

At Site N (Figure 5-5), concentrations of 2,3,7,8-TCDD TEQs (in 1 out of 4 samples), barium
(in 2 out of 4 samples), lead (in 1 out of 4 samples), and selenium (in the one sample in which
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it was detected) exceeded screening benchmarks and background concentrations in surface
soils as shown on Tables 7-27e and 7-28. Copper, vanadium, and zinc concentrations
exceeded screening levels, but were less than background. Six pesticides and ten PAHs were
at concentrations above background but did not have screening level benchmarks..
Concentrations of the remaining constituents were either lower than the benchmarks, lower
than the background concentrations, or both. There are no subsurface soil data available for
Site N.
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8.0 DISCUSSION OF ECOLOGICAL RISK

The assessment endpoints used in this evaluation are:

Sustainability (survival, growth, and reproduction) of warm water fish species typical
of those found in similar habitats (incorporates the assessment of benthic
macroinveTtebrates);

Survival, growth, and reproduction of local populations of aquatic wildlife represented
by mallard duck, great blue heron, tree swallow, muskrat, and river otter (incorporates
the assessment of benthic macroinvertebrates including shrimp and clams);

Survival, growth, and reproduction of individuals within the local bald eagle
population that may overwinter near the site; and

Survival, growth, and reproduction of local populations of terrestrial wildlife along the
banks and floodplain of Dead Creek.

This section evaluates the results of each measure of exposure or effect and draws conclusions
with regard to each assessment endpoint. Table 8-1 demonstrates this evaluation.

8.1 Sustainabiliry (survival, growth, mod reproduction) of warm water fish species
typical of those found in similar habitats (incorporates the assessment of benthic
macroinverteb rates)

Several COPCs including herbicides, metals, PCBs, pesticides, phthalates, PAHs, and dioxins
were detected in fish from the Borrow Pit Lake indicating that fish at the site are exposed to
these site-related compounds. Of the COPCs detected in fish tissue, only mercury was
detected at concentrations exceeding a toxicity benchmark. Mercury concentrations exceeded
a toxicity benchmark in one out of three brown bullhead samples and one out of three small
forage fish (minnow) samples, but not in largemouth bass. This indicates that there is some
potential for adverse effects on fish due to mercury at the site. Mercury was also detected in
site sediment These measures of exposure are given medium weight on Table 8-1 because
they measure actual field conditions. They are assigned a low evidence of harm because, in
general, they indicate exposure, not effect. Although mercury in fish tissue exceeds a toxicity
benchmark, the benchmark is a literature value (given low to medium weight) and the
evidence of harm is low. The only evidence in this case was the exceedance of benchmarks.

The COPCs in surface water that exceeded available criteria or guidelines were aluminum,
barium, iron, and manganese. Surface water samples were unfiltered, and the detection of
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w
these common soil constituents in surface water may be due to sediment particles in the
samples. This condition is likely to be present in other similar water bodies in the region.
Therefore, concentrations of COPCs in surface water are unlikely to pose a risk to fish in the
Borrow Pit Lake. These measurements were given a medium weight because although they
measure actual field conditions, the exceedance of a benchmarks does not necessarily result in
an effect.

Results of the evaluation of the benthic community indicated that benthic invertebrate
community reflects the available habitat in Dead Creek and the Borrow Pit Lake. This
measurement was given medium weight as measurement of actual field conditions. It was not
given a high weight because it represents a measurement of a variable community taken at one
point in time. Although concentrations of some COPCs were elevated above sediment
guidelines for the protection of benthic invertebrates, it is not possible to differentiate the
possible effects of COPCs in sediment from the effects of low water conditions. Even when
water levels are higher, Dead Creek and the Borrow Pit Lake have silty, muddy sediments and
stagnant water. The exceedance of sediment benchmarks was given low weight and a low
evidence of harm. Results of toxicity testing were conflicting, but indicated toxicity in site
sediment. This measure was given medium weight as an actual field measure. Overall, the
prey base for fish in the Borrow Pit Lake (and Dead Creek Section F) reflects regional habitat
conditions.

^^ Some species offish in the Borrow Pit Lake may be at risk due to body burdens of mercury
elevated over a toxicity benchmark. Table 8-1 reflects low evidence of harm to fish from
surface water and sediment. It should be noted that fish in many regions of the United States
and Canada, in general, and Mississippi River basin in Illinois, in particular, have mercury
concentrations in the same range and are not near known sources of mercury contamination.
In general, fish at the site are affected by habitat conditions that are no different from
conditions in other water bodies in the region including fluctuating water levels and a reduced
prey base due to silty, muddy substrate. Potential risks due to site-related chemicals to fish
within the Borrow Pit Lake appear to be negligible to small and are unlikely to influence the
sustainability of these populations.

8.2 Survival, growth, and reproduction of local populations of aquatic wildlife
represented by mallard duck, great blue heron, tree swallow, muskrat, and river
otter (incorporates the assessment of benthic macroinvertebrates including
shrimp and clams)

Wildlife species presence and use of the habitat appears to be high. This was given low
weight because it is based on qualitative observations.

79



REV. 2

Some COPCs (metals, PAHs, herbicides, and pesticides) were detected in plants in Dead
Creek Section F. This indicates that plants and wildlife that eat plants (mallards and
muskrats) may be exposed to these COPCs. Food chain modeling indicated that these
exposures do not result in an estimate of risk to mallards or muskrats (that is distinguishable
from background risks) except when the most conservative assumptions are used with the data
from the combined shallow and deeper "industry specific" sediment samples. The risks due to
maximum concentrations of zinc from deeper sediment samples assuming that a mallard
forages only at Dead Creek Section F year round is conservative and not representative of
current conditions. Concentrations in the surface sediment were lower and did not present a
risk to these species. The measure of exposure was given medium weight because it reflects
actual site conditions. The measure of effect, the results of the food chain modeling, was
given low weight because it is based on literature values of species behaviors and literature
values for toxicity.

Since the only type of biota collected from Dead Creek Section F was plants, concentrations in
other biota likely to be found there (i.e.. snails and fish) were modeled using site-specific
BAFs. These modeled concentrations were then evaluated using food chain models. Results
indicated that COPCs that might be present in Dead Creek Section F fish do not present a risk
to great blue heron or river otter. Modeled concentrations of COPCs in snails do not present a
risk to mallards. Modeled concentrations of aluminum, antimony, copper, and 2,3,7,8-TCDD
TEQs in snails could pose a risk to muskrats. The modeled doses of aluminum and copper
exceeded the LOAEL dose, while aluminum and 2.3,7,8-TCDD exceeded the NOAEL, but not
the LOAEL. This measure of effect, the results of the food chain modeling, was given low
weight because it is based on literature values of species behaviors, modeled concentrations in
site biota, and literature values for toxicity.

The modeling results for a tree swallow the feeds on aquatic insects in Dead Creek Section F
and the Borrow Pit Lake indicate risks due to aluminum, chromium, mercury, zinc, Total
PCBs, Total DDT, and dioxin when insect concentrations are modeled from sediment
concentrations. This measure of effect, the results of the food chain modeling, was given low
weight because it is based on literature values of species behaviors, modeled concentrations in
site biota, and literature values for toxicity.

Concentrations of COPCs in surface water do not pose a risk to wildlife. As a comparison to
literature values it was given a low to medium weight.

Some COPCs including herbicides, metals, PCBs, pesticides, phthalates, PAHs, and dioxin
are present in fish from the Borrow Pit Lake. This measure of exposure was given a medium
weight as a measure of actual site conditions. Food chain modeling indicated that these
exposures do not result in risks to river oner that eat fish except under the most conservative
conditions. It did indicate potential risks above a NOAEL dose (but below a LOAEL dose) to
great blue heron that eat fish from the Borrow Pit Lake. This potential risk is due to mercury
levels in some fish species, if herons forage mainly in the Borrow Pit Lake. If herons forage
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over a wider area (which is likely since the nesting areas are at least one mile away), no risk
due to mercury is estimated (or the risk due to mercury is at a background level). This measure
of effect, the results of the food chain modeling, was given low weight because it is based on
literature values of species behaviors and literature values for toxicity. It was given a low
evidence of harm, because the modeling (not actual observations) constitutes the only
evidence of harm.

Some COPCs were detected in shrimp and clams from the Borrow Pit Lake. This indicates a
potential for exposure of these organisms and wildlife that eat them. This measure of
exposure was given a medium weight as a measure of actual site conditions. Food chain
modeling indicated that these increased exposures do not result in risks above background to
mallards, muskrats, or river otter. This measure of effect, the results of the food chain
modeling, was given low weight because it is based on literature values of species behaviors
and literature values for toxicity.

Wildlife appear to make ample use Dead Creek and the Borrow Pit Lake. The only potential
risk due to COPCs measured at the site (above concentrations attributable to background) is to
piscivorous birds due to mercury in fish. This potential for risk is considered to be low
because the mercury dose in fish exceeds a no effects level, but not a level associated with
effects on birds. In addition, the mercury concentration in fish is similar to levels measured in
fish in many regions of the U.S. and Canada and throughout the Mississippi River basin in
Illinois. The use of modeled concentrations in invertebrates in Dead Creek Section F resulted
in predicted risks to muskrats.

8.3 Survival, growth, and reproduction of individuals within the local bald eagle
population that may overwinter near the site

Food chain modeling did not predict risks to bald eagles that may eat fish from the Borrow Pit
Lake. The measure of exposure (COPCs detected in Borrow Pit Lake fish) is given a medium
weight as actual field measurements. The modeling results are given low weight because of
the literature values for eagle behavior and toxicity used in the modeling.

8.4 Survival, growth, and reproduction of local populations of terrestrial wildlife
along the banks and floodplain of Dead Creek

The measure of effect used to evaluate this assessment endpoint was a screening of floodplain
soil concentrations against ecological benchmarks and background surface soil concentrations.
This measure was given low weight and low evidence of harm because it consists of a
conservative screening against benchmark values which in turn are based on literature
information on toxicity.
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For the larger floodplain represented by Undeveloped Area and Developed Area soils, this
screening indicated that some COPCs exceeded ecological benchmarks and background
However, only a few locations had COPC concentrations that exceeded both the ecological
benchmark and background. The locations where concentrations exceed both screening
values and background concentrations were scattered over the floodplain and did not exhibit a
spatial pattern. Therefore, although a conservative screening analysis indicated that there may
be some risks to terrestrial wildlife in the floodplain of Dead Creek, the scattered nature of the
exceedances indicates infrequent exposure of wildlife to these scattered areas. Therefore, the
screening analysis of floodplain soils does not indicate wide spread ecological risks in this
area.

There were also exceedances of screening benchmarks at Sites G, H, I, L, and N. The
exceedances in the surface soils at Sites G, H, and N indicate there may be some potential risk
to wildlife in these areas. There were exceedances in surface soils at Sites I and L. However,
since these Sites are crushed stone or cinder covered and used for parking trucks and heavy
equipment, they provide little ecological habitat. Therefore, exceedances at Sites I and L are
unlikely to result in ecological risk. Exceedance of screening benchmarks in subsurface soils
at Sites G, H, I, and L provide some measure of potential risk if these soils become uncovered.
However, because the some of the samples came from depths greater than one expects to find
ecological receptors, the exceedances of benchmarks in subsurface soil do not necessarily
indicate ecological risk.

82



REV. 2

9.0 DISCUSSION AND MANAGEMENT OF UNCERTAINTIES AND EXPOSURE
ASSUMPTIONS

To insure that uncertainties in the assessment have been identified and appropriately addressed
and managed to insure the results lead to decisions that are environmentally protective, this
section presents potential sources of uncertainty. This section of the report identifies the major
sources of uncertainty along with actions that have been taken to manage this uncertainty
within the assessment.

9.1 Exposure Assessment Uncertainty

A variety of measurement endpoints are selected to reduce the uncertainty inherent in the
evaluation of exposure in complex ecological systems. While it is impossible to evaluate the
condition of every species and local population using the site, it is important to select species
that may use the site, are representative of larger feeding guilds, and have a high potential for
exposure.

9.1.1 Uncertainty Due to the Selection of Sampling Locations

The number and location of surface water, sediment, biota and soil sampling locations appear
to be sufficient to characterize concentrations in these media in Dead Creek and its floodplain.

Surface water samples were not filtered prior to analysis for metals. The use of total metals
concentrations for comparison to National Recommended Water Quality Criteria overstates
actual exposure and results in an overestimate of risk. Although the NRWQC as used in this
assessment were adjusted for total metals, it is still likely that the concentrations detected in
surface water were due to entrained sediment particles, rather than metals dissolved in surface
water.

Sediment samples represented both current exposures (depth of 0 to 2 inches) and potential
future exposure events due to sediment scours ("industry specific" samples generally from
depths of 0 to 12 inches). The use of a 0 to 2" (or even smaller layer for freshwater biota) is a
standard approach for assessing current risks and was arrived at based on discussions with Dr.
Chris Ingersoll of USGS. After the work was completed, the Agency requested an evaluation
of potential exposure to deeper sediment. The industry specific samples were not analyzed for
the same number of constituents as were the ecological sediment triad samples. Therefore,
there is some uncertainty as to concentrations of some constituents in deeper sediment. This
may have lead to an underestimate of potential future risk because, generally, constituent
concentrations were higher in deeper sediments. However, use of the combined shallow and
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deeper samples in this ecological risk assessment results in an overestimate of current risk,
because concentrations in the surficial. accessible sediment are lower.

The numbers of surface soil samples in the Undeveloped and Developed Areas of the Dead
Creek flood plain provide sufficient coverage of these areas. Soil samples collected from
these areas came from depths of 0 to 6 inches and 3 to 6 feet. The surface samples were used
in ecological risk assessment because ecological exposures are not expected to occur at depths
of 3 to 6 feet. However, since some receptors, such as earthworms and burrowing mammals,
may be exposed to soils deeper than 6 inches, the lack of data from these depths results in
uncertainty in the assessment.

Surface soil samples at Sites G. H, L L, and N were also collected from depths of 0 to 6
inches. Two of these sites, I and L, are covered with cinders and/or crushed stone and used for
parking trucks and storing heavy equipment. Any estimate of ecological risk in these areas is
an overestimate in that ecological receptors would not be expected to occur there with any
frequency due to the lack of habitat

Historical subsurface soil data were evaluated for Sites G, H, L, and L. These data were not
validated, detection limits were not available, and data represent a variety of depths. Statistics
for these data used only the detected values. The use of these data results in an overestimate
of ecological risk. The use of detected data only results in a high bias of average or upper
confidence limit concentrations. In addition, the use of samples from depths greater than
approximately 2 feet results in concentrations not representative of ecological exposures.

9.1.2 Uncertainty Due to Selection of Reference Areas

The selection of reference areas creates uncertainty in any ecological assessment because no
two waterbodies or areas are similar in all aspects. For this reason, great care was taken in the
selection of reference areas. Significant effort was made to select appropriate reference areas
and to obtain agreement with regulatory agencies on the areas selected The selection process
is also fraught with difficulty in that suitable areas may be on private land and unavailable for
sampling. The selected areas provide suitable reference for most of Dead Creek and Borrow
Pit Lake. Dead Creek Section F had fewer similarities to the reference areas than the rest of
Dead Creek or the Borrow Pit Lake. At the direction of the regulatory agencies, the
comparison to reference areas was removed from the ecological risk assessment because they
disagreed with the selected reference areas.

The lack of a suitable reference areas introduces great uncertainty in the risk assessment. It
leads to evaluating ecological risks at a site out of context and without any reference to the
environmental setting that may result in non-site related ecological risks, hi the area of Dead
Creek, non-site related risks are likely present due to use of agricultural chemicals (herbicides
and pesticides) in the surrounding watershed and aerial deposition of contaminants from off-
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site sources (power plants and automotive traffic). In addition, Dead Creek receives runoff
from roadway and residential areas in the surrounding watershed. Without comparison to a
suitable reference water body, effects that may be present in Dead Creek and Borrow Pit Lake
absent the presence of COPCs (toxicity due to non-site related chemicals, low benthic
invertebrate abundance and diversity due to low water levels, low dissolved oxygen, and silty
substrate) can not be evaluated on a regional basis. Therefore, the lack of a comparison to a
comparable reference area is likely to result in an overestimation of risk in Dead Creek.

9.1.3 Uncertainty due to time of sampling

The present assessment represents conditions at one point in time and may not reflect
conditions throughout the year or in the future. This demonstrates variability in the data more
than uncertainty. The low water levels at the time of sampling may have confounded some of
the elements of the risk assessment. The number and species of benthic invertebrates present
may have been depressed by these conditions, although these conditions were similar
throughout the region. It is also likely that low water conditions occur seasonally. In the
absence of additional remediation, sedimentation could continue to bury and isolate COPCs
identified in sediment, thereby reducing exposure to surface-dwelling benthic invertebrates
and the organisms that prey upon them. Alternatively, storm events and erosion could
uncover contaminated sediments, making them more available to aquatic organisms.

9.1.4 Uncertainty in Selection of COPCs

This risk assessment selects COPCs based on a comparison of concentrations in surface water
and sediment to toxicity benchmarks and guidelines. Surface water and sediment benchmarks
are not available for all of the compounds detected. If a compound did not have a benchmark,
it was carried through the risk assessment. In some cases, the potential risks due to this
compound were evaluated in another portion of the risk assessment, if another type of toxicity
value was available for it (e.g., tissue toxicity benchmark or wildlife NOAEL dose). In other
cases, no toxicity values were available for the compound, and no conclusions could be drawn
regarding its potential risk.

9.2 Uncertainty in the Effects Assessment

9.2.1 Food Chain Modeling Uncertainty

There is uncertainty in the estimates of ingestion rates for wildlife. We rely on studies that
present conservative estimates of quantity of food, water and soil in each species' diet
(USEPA 1993; Beyer et al. 1994). For example, we assume that some species incidentally
ingest sediment during feeding
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The actual diets of the species analyzed in the food chain models include a larger diversity of
food types than represented in the food chain models. The assessment relied on site data
(plants, clamT fish, and shrimp) where possible and representative food types (both plant and
animal tissue). It cannot capture each unique diet item in the diet of wildlife.

The quantity of sediment that an animal ingests while consuming plants or invertebrates is
uncertain. The assumptions used in the food chain models are conservative to minimize the
effect of the uncertainty. For certain COPCs, sediment is a significant component of the total
dose. In certain cases, and for certain compounds, tissue concentrations represent a significant
component of the total dose.

The food chain models were applied for two conditions; the first took into account the species
foraging area and whether or not the species migrates from the site. The second condition
assumed that the species forages only at Dead Creek Section F or the Borrow Pit Lake year
round. There is uncertainty inherent in both sets of assumptions. The second set of
assumptions greatly overestimates risk for species that migrate or range over a wide area.

Some of the food chain models used modeled concentration in biota. The biota concentrations
were modeled based on site-specific BAFs and literature values. The use of these modeled
concentrations results in uncertainty in the analysis an overestimate of risk. The site-specific
BAFs were calculated as an average BAP using data both from the site (the entire length of
Dead Creek and the Borrow Pit) and from the reference areas. Because concentrations of
COPCs were generally higher at in Dead Creek, especially in the upstream areas, the BAFs
from those areas were lower than those calculated for the reference areas. However, averaging
these values into the assessment resulted in higher BAFs and higher modeled concentration in
biota. The use of literature BAFs for aquatic insects lead to uncertainty because these values
are not specific to the Dead Creek area.

9.2.2 Uncertainty in toxicological dose benchmarks

The development of lexicological benchmarks involves uncertainty because they are derived
from laboratory studies and must be extrapolated to the field, hi many cases, extrapolations
are also made between species. This is standard practice in ecological risk assessment and
yields benchmarks that are likely to be conservative. Testing is often rigorous, however the
tests are generally performed on standard laboratory species and then the results are adjusted
for other species based on body weight. While the species assessed are not standard
laboratory species, they are species with readily available lexicological benchmarks.

There is considerable uncertainty in the development of dietary dose benchmarks for wildlife
because few studies are available on effects on wildlife. For example, very little data are
available for aluminum toxicity 10 mammals. A lilerature search for aluminum toxicity to the
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muskrat returned zero articles. In many cases, it is necessary to extrapolate from studies
conducted on laboratory species to effects in wildlife species of concern at the site. The
magnitude of uncertainty associated with this extrapolation is unknown, but is often estimated
to be within a factor often (Dourson and Stara, 1983). However, it could be higher for some
contaminants. For example, the toxicity benchmark doses that were derived for aluminum and
selenium for mammals are quite low and likely to over-predict risk or predict risk at
background concentrations. The assumption that COPCs are 100% bioavailable from surface
water, sediment, biota, and soil also is likely to lead to the overestimation of risk.

9.3 Uncertainty in Risk Characterization

This assessment calculates hazard indices using both NOAELs and LOAELs to capture
uncertainty in the risk estimates. The assessment concludes that hazard indices that reflect a
comparison to a NOAEL and are less than one do not indicate a risk of potential harm, and
that hazard indices that reflect a comparison to a LOAEL and exceed one do indicate a risk of
potential harm. However, there is considerable uncertainty for cases in which the NOAEL
dose is exceeded, but not the LOAEL dose. In those cases, it cannot be established that there is
no risk, because exposure is not below the NOAEL, and it cannot be established that there is
risk, because exposure is not above the LOAEL.

The goal of this assessment is to examine the risk of harm to populations of aquatic organisms
and aquatic and terrestrial wildlife. The assessment uses the hazard index approach to
estimate this risk, but this does not provide the basis for estimating the likelihood that the
population will be affected if a hazard index exceeds one. The simplifying assumption is made
that if a hazard index based on a LOAEL for a measurement endpoint based on growth,
reproduction, or survival exceeds one, then there is a risk to the population. However, effects
on individuals may not always affect the population. This conservative assumption is used
because few methods exist to predict population level effects.
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10.0 FINDINGS

The findings of the ecological risk assessment for Sauget Area I are presented below:

10.1 Creek Section F Upstream of Borrow Pit Lake

Surface Water

• Surface water concentrations of aluminum, barium, and manganese exceeded National
Recommended Water Quality Criteria, Surface water samples were unfiltered; and these
metals are typical soil constituents.

Sediments

• Arsenic, cadmium, copper, iron, lead, manganese, mercury, nickel and zinc concentrations
exceed TECs/PECs or LELs SELs.

• PCBs, Total DDT, aldrin, alpha chlordane, dieldrin, gamma chlordane, heptachlor,
heptachlor epoxide, and fluoranthene concentrations exceed TECs or LELs.

Benthic Invertebrates

• A benthic invertebrate survey indicated that these organisms are present and making use of
the habitat, but that the silty substrate and low water conditions limit the numbers and
types of organisms that are present.

• Amphipod toxicity testing indicated no acute or chronic toxicity.

• Chironomid toxicity testing indicated acute toxicity in Creek Section F and other
waterbodies in the region far from sources of site-related COPCs.

Fish

• A few small minnows were observed in Creek Section F upstream of the Borrow Pit Lake.
They were not abundant enough to collect for analysis.

Wildlife

• Wildlife appear to use Creek Section F to the same degree as other waterbodies in the
region.
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Food chain modeling using measured concentrations in sediment (0 to 2 inch depth),
surface water, and plants indicated:

No risks to mallards foraging in this area year round.

No risk to muskrats foraging year round with the exception of a risk due to aluminum
concentration in sediment that is indistinguishable from aluminum concentrations in
regional background soil.

Food chain modeling using measured concentrations in combined shallow and deeper
sediment, surface water, and plants indicated:

A potential risk to mallards due to the maximum concentration of zinc detected in the
deeper sediment.

No risk to muskrats foraging year round with the exception of a risk due to aluminum
in sediment that is indistinguishable from aluminum concentrations in regional
background soil.

Food chain modeling using measured concentrations in sediment and surface water and
estimated biota (fish or invertebrate) concentrations calculated using site-specific or
literature BAFs indicated:

No risk to river otter eating fish;

No risk to great blue heron eating fish;

No risk to a mallard eating invertebrates;

Potential risk to a muskrat eating invertebrates due to aluminum, antimony, copper,
and dioxin;

Potential risk to a tree swallow eating emergent aquatic insects due to aluminum,
cadmium, chromium, mercury, zinc, PCBs, DDT, and dioxin.

10.2 Borrow Pit Lake

Surface Water

• Surface water concentrations of aluminum, barium, iron, and manganese exceeded
National Recommended Water Quality Criteria. Surface water samples were unfiltered
and these metals are typical soil constituents.
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Sediments

• Arsenic, cadmium, copper, iron, lead, manganese, nickel and zinc concentrations exceed
TECsTECs and LELs SELs.

• DDE, DDT, gamma-BHC and heptachlor epoxide concentrations exceed TECs and LELs.

Benthic Invertebrates

• A benthic invertebrate survey indicated that these organisms are present and making use of
the habitat, but that the silty substrate and low water conditions limit the numbers and
types of organisms that are present.

• Amphipod toxicity testing indicated:

No acute effects on survival.

Statistically lower growth in the acute test period (10 days) in these organisms at two
of the three stations in Borrow Pit Lake.

No chronic effects on survival, growth, or reproduction in the 42 day test period.

• Chironomid toxicity testing indicated:

Acute toxicity in the 10 day test period in one of three stations in the Borrow Pit Lake
and other waterbodies in the region far from sources of site-related COPCs.

Chronic effects on survival, emergence, and reproduction in the two other (out of
three) stations in Borrow Pit Lake in the 20 day test period and in other waterbodies in
the region far from sources of site-related COPCs.

Fish

Fish in the Borrow Pit Lake appear to be at risk due to seasonally low water levels and
drought conditions that reduce the available habitat to a shallow puddle.

Fish may be at risk due to body burdens of mercury; however, these measured body
burdens are within the range measured in the Illinois portion of the Mississippi River
Basin.
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Wildlife

• Wildlife appear to use the Borrow Pit lake to the same degree as other water bodies in the
region.

• Food chain modeling using measured concentrations in sediment (0 to 2 inch depth or
combined shallow or deeper sediment), surface water, and fish indicated:

Great blue herons and similar piscivorous birds may be at risk due to consumption of
mercury in fish if they forage only in the Borrow Pit Lake. This potential for risk is
considered low because:

Herons forage over a three mile radius, and are therefore not restricted to
foraging at the Borrow Pit Lake;

Mercury concentrations in fish do not exceed the level associated with adverse
effects on birds.

No risks to river otter using average concentrations in environmental media.

A potential risk to river otter using maximum concentrations and restricting their
foraging to the Borrow Pit Lake.

• Food chain modeling using measured concentrations in sediment (0 to 2 inch depth or
combined shallow or deeper sediment), surface water, and invertebrates indicated:

No risks to mallards foraging year round on shrimp.

No risk to muskrats foraging year round on clams with the exception of a risk due to
aluminum in sediment that is indistinguishable from aluminum concentrations in
regional background soil.

• Food chain modeling using measured concentrations in sediment and surface water and
estimated biota (invertebrate) concentrations calculated using site-specific or literature
BAFs indicated:

Potential risk to a tree swallow eating emergent aquatic insects due to aluminum,
chromium, mercury, zinc, DDT, and dioxin.
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• Food chain modeling indicates that bald eagles are not at risk unless they:

Feed year round at the Borrow Pit Lake (bald eagles overwinter in this portion of the
Mississippi River basin but are not present there in the breeding season); and

Feed only at the Borrow Pit Lake (their foraging area along 2 to 4.5 miles of a river).

10 J Dead Creek Floodplain Soils

Concentrations of some COPCs exceed ecological benchmarks and background soil
concentrations at scattered locations in the floodplain.

These scattered exceedances of benchmarks do not have a spatial distribution and do not
indicate widespread risk.

10.4 Waste Disposal Areas

Screening benchmarks were exceeded in surface soils at Sites G, H, I, L, and N.

Screening benchmarks were exceeded in subsurface soils at Sites G, H, L, and L.
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Table 2-1
Water, Sediment, and Habitat Parameters of Dead Creek Section F, Borrow Pit Lake, and Reference Areas

Sauget Area I

Water Quality Parameters
Average pH
Average Total Suspended Solids (mg/L)
Average Total Dissolved Solids (mg/L)

Sediment Parameters
Average Total Organic Carbon (mg/kg dw)
Grain size

Average % Gravel
Average % Sand
Average % Silt
Average % Clay

Habitat
Habitat Assessment Score1

Creek Section F

7.87
8.3
347

80333

1.8
13.1
42.5
42.6

181

Borrow Pit Lake

9.07
84
370

42667

0
4.7
62.0
33.3

167

Ref-1
(Prairie du Pont Creek)

7.3
485
420

17500

0
5.9
57.8
36.3

115

Ref 2-1
(Long Slash Creek)

8
340
310

13000

0
0.4
65.9
33.7

92

Ref 2-2

8.1
370
320

20000

0
3.9
54.5
41.6

115

1 Habitat Assessment Field Data Sheets (Low Gradient Streams) were completed for each creek section and reference areas (USEPA, 1997).
These were presented in the field sampling report for the project (O'Brien & Gere Engineers, Inc., September 2000).
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TABLE 4-1
ASSESSMENT ENDPOESTS

AND ASSOCIATED MEASURES OF EFFECT
DEAD CREEK AND THE BORROW PIT LAKE

SAUGET AREA I

Assessment Endpoint 1: Sustainability of warm water fish

Measure of effect la: body burdens of COPCs in selected fish species as a measure of exposure
and effects (compared to benchmark values).

Measure of effect Ib COPC concentrations in surface water as compared to applicable water
qualm criteria for protection of fish and wildlife.

Measure of effect Ic sustainability of a benthic macro invertebrate community that can serve as a
prey base for fish:

Concentration of COPCs in sediment

Field assessment of benthic macroin vertebrate community structure:

Sediment toxkity tests.

Assessment Endpoint 2: Survival, growth, and reproduction of local populations of
aquatic wildlife as represented by the, mallard duck, great blue heron, mnskrat, and
river otter

Measure of effect 2a \Viktlife species composition and habitat use.

Measure of effect 2b: Concentration of COPCs in aquatic marsh plants for use in evaluating
exposure via the food chains for mallard duck and muskrat-

Measure of effect 2c: Concentration of COPCs in surface waters in comparison to wildlife
benchmarks.

Measure of effect 2d: Concentration of COPCs in fish for use in evaluating exposure via the food
chain for great blue heron and river otter.

Measure of effect 2e Concentration of COPCs in macroinvertebrates (shrimp and or clams) for
use in evaluating exposure via the food chain for mallard duck, river otter and muskrat*.

Assessment Endpoint 3: Survival, growth, and reproduction of individuals within
the local bald eagle population that may overwinter near the site

Measure of effect 3a: Concentration of COPCs in fish for use in evaluating exposure via the food
chain.

Assessment Endpoint 4: Survival, growth, and reproduction of local populations of
terrestrial wildlife along the banks and floodplain of Dead Creek

Measure of effect 4a: Soil screening effect levels for the protection of wildlife, plants, and soil
dwelling invertebrates.

• includes modeling of aquatic insect concentrations and food chain evaluation of a tree swallow, an
insectivorous bird.
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Table 5-1
List of Sample Stations. Dates, and QA/QC Samples for Fish Tissue Analysis

Dead Creek, Borrow Pit and Reference Areas
Sauget Area I

Sample Type

Largemouth bass

whole bodies

Bullheads whole

bodies

Sample ID

LMBBP COMP-01

LMBBP COMP-02

LMBBP COMP-03

LMBREF1 COMP-01

LMBREF1 COMP-02

LMBREF2 COMP-01

LMBREF2 COMP-02

FFBP COMP-01

FFBP COMP-02
FFBP COMP-03

FFREF1 COMP-01

FFREF2 COMP-01
FFREF2 COMP-02-

FFREF2 COMP-03

BBBP COMP-01

BBBP COMP-02

BBBP COMP-03

BBREF1-2 COMP-01
BBREF1 -2 COMP-02
BBREF2-2 COMP-01

Date

10/4/99

11/3/99

11/1/99

11/1/99

11/1/99
10/8/99

11/2/99

10/4/99

10/6/99

10/6/99
10/8/99

10/8/99
10/8/99

10/8/99

11/1/99

11/1/99

10/7/99

10/8/99

10/8/99
11/2/99

Location

Borrow Pit

Borrow Pit

Borrow Pit
Ref-01

Ref-01

Ref-02-2

Ref-02-2

CS-F

Borrow Pit

Borrow Pit

Borrow Pit

Ref-01

Ref-02-2
Ref-02-2

ReK>2-1

Borrow Pit

Borrow Pit

Borrow Pit

Ref-01

Ref-01
Ref-02-2

Species

Largemouth Bass

Largemouth Bass

Largemouth Bass

Largemouth Bass

Largemouth Bass

Largemouth Bass

Largemouth Bass

Lepomls

Lepomis

Lepomls
Lepomis

Grapple
4 LMBass.1 minnow and 4 Lepomis

Minnow

Bullhead

Bullhead

Bullhead

Bullhead

Bullhead
Bullhead

Sample Type

Composite

Composite

Composite

Composite

Composite

Composite

Composite

Composite
Composite

Composite

Composite

Composite
Composite

Composite

Composite

Composite

Composite

Composite
Composite
Individual

Tissue Type

Whole Body

Whole Body

Whole Body

Whole Body

Whole Body

Whole Body

Whole Body

Whole Body

Whole Body
Whole Body

Whole Body

Whole Body
Whole Body

Whole Body

Whole Body

Whole Body

Whole Body

Whole Body
Whole Body
Whole Body

No. In Composite

3
2
3
3
3
3
3

14

151

157

3

38
9

278

9

3

4

3

4

1

Total Wt (g)

1467.8

769.7

1004

1321.7

1027.3

922.3

1642.2

115

96.1

92

120.8

126.9
69.7

78.6

513.7
352.2

227.4

148.8
259.6
509.2

Notes*

MS/MSD Sample

Split with Weston

None present

Field duplicate

MS/MSD sample

"At the request of the regulatory agencies, this sample was not included in the assessment because It was comprised of different species.
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Tabfffc-2
Comparison or Maximum Surface Water Concentrations to Standards and Guidelines

Dead Creek Sector F and Borrow Pit Lake
Sauget Area I

Compounds

4,4'-DDD
4,4'-DDE
4.4'-DDT
Aldrin
Alpha Chlordane
alpha-BHC
beta-BHC
delta-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endoiulfan sulfate
Endrin
Endrln aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Methoxychlor
foxaphene

SVOC (ug/l)
1 ,2.4-Trichlorobenzene
1,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,2'-Oxybis(1-Chloropropane)
2.4.5-Trichlorophenol
2,4.6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl naphthalene
2-Methylphenol (o-cresol)
2-Nitroaniline
2-Nitrophenol
3.3'-Oichlorobenzidine
3-Methylphenol/4-Methylphenol
3-Nitroaniline
4,6- Dinilro-2-methyl phenol
4-Bromophenylphenyl ether
4-Chloro-3-methylphenol
4-Chloroanlline
4-Chlorophenylphenyi ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Senzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranlhene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene

Site
Maximum
Detected1

0.001
0.02

0.0022
0.001
0.0024

0.0032
0.00095
0.0032
0.0027

0.0038
0.0029
0.00096

Illinois1

Acute WQ
Standards

Chronic WQ
Standards

NAWQ Criteria2

CMC

1.1
3

2.4'

0.24
0.22*
0.22*

0.086

0.9S
0.52
0.52

0.73

CCC

0.001

0.0043*

0.056
0.056'
0.056'

0.036

0.0038
0.0038
0.03

0.0002

Tier II Values3

Secondary
Acute Value

0.19

39"
39"
39"

0.125

700
260
630
180

230

1200

13
0.49
0.24

Secondary
Chronic Value

0.011

0.013'

2.2"
2.2"
2.2"

0.51
0.51

0.0069

0.019

110
14
71
15

13

1.5

300

0.73
0.027
0.014

Oak Ridge
Lowest Chronic Value

for All Organisms'

Preliminary
Screening

Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
In

Out
In
In

Out
Out
Out
Out
Out
Out

Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Oul

Comments

not detected in sw
not detected in sw
not delected in sw
not detected in sw
not detected In sw

no exceedance
no exceedance
no exceedance
no exceedance
no exceedance

not detected in sw
no criteria

no exceedance
no criteria
no criteria

not detected in sw
no exceedance
no exceedance
no exceedance

not detected in sw
not detected in sw

not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected In sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
not detected in sw
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TeMeM
Compwtaon a* Meiknum (write* Wetor ConecnfrMtont to Mendert* en* OuMiUmi

0**4 Creek lector • tnd tenow •* Uke

Compoundt
M«(?.CMoioe>no»y)m»<r»ne

ft^.fri'nyif^tfmnwele
huly4Mnfy4pnm»lAte

Caittarole
Chlytone

a<fl.Buiyipninel*U
[Vn-ortytpMhelele
Oibenn><*.ri)*nin(»eene
nbenutufMi
Di«nytpnthei*ie
UmemylpnineUlo
riuorenthene
1 luorene

Meurttireabeniene
KeucnioiolMjUdiene

Heiathloroelhene
IrHlcMio l̂̂ .J.cdJoyeoe
Itnprwrane
N ' Nf tr o*o-4$( >n •fvopyfunvne
hi hi 1 n*1l d) d H*nA

Ne,|ihihalene
Nitinttenfene
1 'entachlorophenol
ttuminthrene
ftienol
I'yrene

VOC (ug/l)

. . 1 • 1 nchloroethene

. .2.2-tetnKhloroelhene

. .7 Trichloroelhane

. .Otchloroethene

. I Jlchlof oelhenp

2 OtchlorooroMne
7-Huie.none (MEK)

4-Methyl.2-ponliinon* (MIBK)

Rromodi6hlorom»lha,ne
Bromotorm
nromomdhane (Methyl bromide)
Carbon ditulflde
Cartoon lelrtchlofldo
Chlorobtniene
Chloroelhane

CNoromMne.ne
en- 1 ,3-Otcnloropropene
Cn/Troni- 1 ,2-Ochtoroelhene
Oibromochloromelhane
Elhylbenzene
Melhylene ehlohde (Dlenloromelnene

Tclr«chlofo«(h«ne

BM»m?

0 7

07

18
1.7

Mno
Acme WO

•*'
ChrenwWO

KAWg
CMC

GHI..IS'
tec

lift II V

Jt

190

80
1800

70

710

3800
100

700
7100
5500
B30
tM
B600

740000
1800
2200
28000
2300

17
180
1100

400

130
28000

830
120

Crwontc VMue

3
19

34

3 7
210

30

17

710
12

11
610
1700

47
25
010

14000
M
170
1600
130

092
0,8
84

28

7.3
2200

98
08

awnl C.htanK Value

708

IS

700

- - -

ss
Out

Oul
Out
Oul
CM
Out
Oul
Out
Out
Oul
Oul
Oul
Oul
Oul
Oul

Oul
tM
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul

Oul
Oul
Oul
Out
Out
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul
Oul

««

not detected in ftw

nal detected in «w
nol detected in tw
nol delected in «w
nol detected in im
nol detected in tw
nol delected in Mr
nol delected in tw
nol delected in tw
not delected in tw
not detected in tw

iw) evceedence
IMII detected in tw
ntil delected in tw
no* delected in tw

nol delected in tw
not delected in tw
mil delected in tw
not delected tn tw
nol delected in tw
nol delected in tw
nol detected in tw
nol detected in tw

no eiceedence
not delected in tw
nnt detected In tw

not delected in tw
not delected In tw
nnl dPlftctPd In tw
nnl dnlpcted In tw
nnt detected in tw
nol delected In tw
nnl rinlected In tw
nol delected In tw
nnl delected In tw
nol rielocled in iw

no enceednnce
lett than onte.ni

not delected In tw
nol delected In tw
nol delected in tw
nol delected in iw
not delected in iw
nol dolecled in iw
nnl delected In iw
nol dolecled in iw
nol delecleo in iw
nol delected Injw
nol delected In iw
nol delected In iw
nol delected In iw
nol delected In tw
nol delected In iw
nol delected In tw
nol detected In iw
nol delected In iw
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rableb-2TableS-2
Comparison of Maximum Surface Water Concentrations to Standards and Guidelines

Dead Creek Sector F and Borrow Pit Lake
Sauget Area I

Compounds

'richloroethene
Vinyl chloride
Xylenes. Total

}loxlns (ug/l)
L2.3.4.6.7.8.9-OCDD
1,2.3,4,6.7,8.9-OCDF
1,2,3,4,6,7,8-HpCDD
1.2.3.4.6.7.8-HPCDF
1.2,3.4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDD
1,2.3,4,7,8-HxCDF
1.2,3.6,7.8-HxCDD
1.2,3,6,7.8-HxCDF
1.2.3.7.8.9-HxCDD
1,2.3,7,8,9-HxCDF
1.2.3.7.8-PeCDD
1,2.3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2.3.4.7.8-PeCDF
2,3.7,8-TCDD
2,3,7,8-TCDF
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF
Total TEQ (mammal)

Site
Maximum
Delected'

0.00143
0.00026

0.0000692
0.0000505
0.000548

0.000024

0.0000089

0.000128
0.0006

0.0000902
0.000581

1.901E-05

Illinois'
Acute WQ
Standards

Chronic WQ
Standards

NAWQ Criteria2

CMC CCC
Tier II Values3

Secondary
Acute Value

440

230* / 32*

Secondary
Chronic Value

47

13V1.8*

3.1E-09

Oak Ridge
Lowest Chronic Value

for All Organisms9

Preliminary
Screening

Out
Out
Out

In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In
In

Comments

not detected in sw
not detected in sw
not detected in sw

COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment

greater than Great Lakes Tier II

Notes:
•Criterion is for total recoverable Aluminum at pH 6.5 - 9.0; USEPA says Water-Effects ratios may be more appropriate.

"Criterion is for Arsenic V
'Criterion is for Chromium III
"Criterion is for Chromium VI
'Criterion is for Chlordane
'Criterion is for alpha- and beta-Endosulfan

"Criterion is for PCBs
"Criterion is for BHC forms other than gamma-BHC

'Criterion is for DDT
"Criterion is for Xylene
'Criterion is for m-Xylene

11llinois, 1999. Title 35 of the Illinois Administrative Code, Subtitle C, Chapter I, Part 302 Water Quality Standards. Subpart B.
2 USEPA, 1999. National Recommended Water Quality Criteria - Correction, Office of Water. EPA 82-2-2-99-001 (April 1999)
3Suter. G.W. II, and C.L. Tsao, 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effect on Aquatic Biota: 1996 Revision. Risk Assessment. Health Sciences Research Division. Oak F

Tennessee. ES/ER/TM-96/R2.
out = excluded from further consideration in surface water
in = selected as a COPC
For the purposes of COPC selection, hardness dependent criteria were calculated at a hardness of 220 mg/l as CaCO3 (the lowest value detected on site and therefore, (he most conservative value to use.

Results in ug/l for organic constituents; mg/l for inorganic constituents
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Compcrtoon ol Minimum 8*dlm*nt Concentration* to S*dlm*nl Quality
D**d CtMli togmtnl t *mt Morrow Pit Lalit

Compounds
Herbicides (ug/kg)
2.4.5-T
2.4.5-TP (Sllvox)
2,4-0
2.4-DB
Dolnpon
Dlcnmba
Dlchloroprop
Dlnoaob
MCPA
MCPP
Pontachlorophonol
Metal* (mg/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide, Total
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
PH
Total Organic Carbon (mg/kg dry weight)

Maximum
Detected4

23

17000
4.7
19

420
080
47

17000
38
13

410/5400

38000
320
6800
1400
1.1
3.7
390

2900

0.79

51
3700/11000

7.06
140000

Sediment
Quality

Guidelines'

TEC

9.79

0.99

434

31.6

35.8

0.18

22.7

121

Florid*
SQAO*

TEL

7.24

0.676

52,3

18.7

30.2

0.13

15.9

0.733

124

Ontario
Guidelines'

LEL

6

0.6

26
50
16
0.1

20000
31

460
0.2

16

0.5

120

Preliminary
Screening

IN
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT

IN
IN
IN
IN
IN
IN

OUT
IN

OUT
IN

OUT
IN
IN

OUT
IN
IN
IN
IN

OUT
OUT

IN
OUT
OUT

IN
IN

OUT
OUT

Comment

No criteria
Not detected In sediment
Not delected In sediment,
Not delected In sediment
Mot dotectod In nodlmonl
Not dotectod In nedlment
Not detected In sediment.
slot detected In sediment.
Not dotectod In sediment.

No criteria.
No criteria.
Grantor than criteria.
No criteria.
No criteria.
Greater than criteria.
Common nutrient.
Greater than criteria.
Loss than criteria.
Greater than criteria.
Not detected in sediment.
Greater than criteria
Greater than criteria,
Common nutrient.
Greater than criteria.
Greater than criteria.
No criteria.
Greater than criteria.
Common nutrient
Not detected In sediment.
Greater than criteria
Not detected In sediment.
Not detected In sediment.
No criteria.
Greater than criteria.
NA
NA
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able5-3
Comparison of Maximum Sediment Concentrations to Sediment Quality Guidelines

Dead Creek Segment F and Borrow Pit Lake
Sauget Area I

Compounds
PCBs and Pesticides (ug/kg)
Decachlorobiphenyl
Dichlorobiphenyl
Heptachlorobiphenyl
Hexachlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
Pentachlorobiphenyl
Tetrachlorobiphenyl
Trichlorobiphenyl
Total PCBs
4,4'-DDD
4.4--DDE
4,4'-DDT*
Total DDT
Aldrin
Alpha Chlordane**
alpha-BHC
beta-BHC
delta-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Gamma Chlordane**
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Maximum
Detected4

ND/460

ND/260
22/19

ND/270
ND/27

66/3700
ND/1600
ND/17

83/6470.5
3.8
11
4.5
43
4.1
5.3

0.34
9.3
5.7
8.1
9.5
1.7
14
10
17
4.8
0.93
5.4
24

Sediment
Quality

Guidelines1

TEC

59.8
4.88
3.16
4.16
5.28

3.24

1.9

2.22

3.24
2.37

2.47

Florida
SQAG2

TEL

21.6
1.22
2.07
1.19
3.89

2.26

0.715

2.26
0.32

Ontario
Guidelines1

LEL

70
8
5
8
7
2
7
6
5

2

3

7
3

0.3 NEL
5

Preliminary

Screening

IN
OUT

IN
IN

OUT
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN

OUT
OUT

IN
IN
IN
IN
IN

OUT
IN
IN
IN
IN
IN
IN
IN

OUT

Comment

ncluded in "industry specific" sediment only
Mot detected in sediment.
Included in "industry specific" sediment only
Included as Total PCBs
Not detected in sediment.
ncluded in "industry specific" sediment only
Included in "industry specific" sediment only
Included as Total PCBs
Included in "industry specific" sediment only
Included in "industry specific" sediment only
Greater than criteria
Greater than criteria
Greater than criteria
Greater than criteria
Greater than criteria
Greater than criteria
Greater than criteria
Not detected in sediment.
Not detected in sediment.
No criteria.
Greater than criteria.
No criteria.
No criteria.
No criteria.
Less than criteria.
No criteria.
No criteria.
Greater than criteria.
Greater than criteria.
Greater than criteria.
Greater than criteria.
No criteria.
Not detected in sediment.
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Compcrlton of Minimum S*dlm*nl Conc*ntr*Uo«» to 8*4lm«nl Quality OuMtlln**
D*«d Cr»»h S«gm«fll P ind Borrow PH Lake

B«ug« Art! I

Compounds
SVOCt ug/kg
1 ,2.4-Trichlorobonzerw
1 .2-Dlchlorobenzene
1 .3-Dlchlorobenzene
1.4-Dlchlorobenzene
2.2'-Oxyt>ls( 1 -Chloropropane)
? . 4 , 5 - T rtr.hlompho nol
2,4,0-Trlchlomphenol
2,4-Dichlorophonol
2,4-Dlnllrophanol
?,4-Dlnllrololuono
2,6-Dliillrololuene
2-Chloronophlhalane
2-Chlorophenol
2-Methyt naphthalene
2-Molhylphonol (o-cresol)
2 Nllronnlllne
2 Nltmphenol
3,3'-Dtchlorobonzldine
3-Melhylphenol/4-Methylphenol
3-Nitroaniline
4,G-Dinitro-2-mothy)phenol
4-Bromophenytphenyl ether
4-Chloro-3-melhy1phenol
4-Chloroanlllne
4-Chlorophenylphenyl ether
4-Nitroanlllne
4-Nltrophenol
Acenephthene
Acenaphthylene
Anthracene
Bonzo(a)anthracene
Bonzo(a)pyrono
Benzo(b)f)uoranthene
Benzo(g,h,l)perylene
Benzo(k)fluoranthene
bls(2-Chloroethoxy)methane
bls(2-Chloroethy1)ether
bis(2-Ethylhexyl)phthalate
Butvlbenzvlohthalate

Maximum
Dotoctod4

Sediment
Quality

Ouldellnet1

TEC

57.2
10B
150

Florida
8QAO'

TEL

20.2

8.71
5.87
46.9
74.8
88.8

182

Ontario
Guidelines'

LEL

220
320
370

170
240

'rellmlnary

Screening

OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT

Comment

Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Nol detected In sediment.
Nol delected In sediment,
^(il ilnlnctod In Hfidlmanl.
viol detected In nedlment.
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Nol dnlocled In sediment.
Mot detected In sediment.
Nol detected In sediment.
Not doloctod In sediment.
Not detected In sediment.
Not detected In sodlmont.
Not dntocted In sediment.
Not dotoctod In sodlmont.
Not dotocted In sediment.
Not delected In sediment.
Nol dnlncted In sediment.
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Not detected In sediment,
Not detected In sediment,
Not detected In sediment,
Not detected In sediment,
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
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Table 5-3
Comparison of Maximum Sediment Concentrations to Sediment Quality Guidelines

Dead Creek Segment F and Borrow Pit Lake
Sauget Area I

Compounds
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethytphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(1 ,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
M-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Total PAHs
VOCs ug/kg
1,1,1 -Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1 ,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform

Maximum
Detected4

74

130

440

Sediment
Quality

Guidelines1

TEC

166

33

423
77.4

176

204

195
1610

Florida
SQAG2

TEL

108

6.22

113
21.2

34.6

86.7

153
1684

Ontario
Guidelines1

LEL

340

60

750
190

200

560

490
4000

Preliminary
Screening

OUT
OUT
OUT
OUT
OUT
OUT '
OUT
OUT

IN
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT

OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT

Comment
Mot detected in sediment.
Less than criteria.
Mot detected in sediment.
Mot detected in sediment.
Mot detected in sediment.
Mot detected in sediment.
Not detected in sediment.
Not detected in sediment.
Greater than criteria.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Mot detected in sediment.
Mot detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Less than criteria

Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
Not detected in sediment.
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Compcrtoon of Mailmum 8«dlm«nt Conc*nlr«Hon« to todlmtnt Quality OuM«lln««
D«*d Cr*«li 8«gm*nt F ind Sorrow Pit L»kt

Siugt< ATM!

Compound!
Brornomothane (Methyl bromide)
Carbon dlsulfldo
Carbon totrachloride
Chlorobenzene
Chloroathane
Chloroform
Chloro methane
els 1 ,3-Dlchlompropone
CIs/Trans- 1 ,2-Dlchloroethene
Dibromochloro methane
Elhylbeniene
Molhyfono chloride (Olchloromethane)
Slyrane
Tetrnchloroethene
Toluene
trans- 1 ,3-Dlchloropropene
Trichloroethene
Vinyl chloride
Xylenes. Total
Dloxln TEQ (mammal) pg/g

Maximum
Detected4

11

333

Sediment
Quality

Guidelines'

TEC

Florida

8QA01

TEL

Ontario

Guideline*'

LEL

Preliminary

Screening

OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT

IN
OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT

IN

Comment

Mot detected In sediment,
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Not deluded In sediment.
Not delected In sediment.
Not detected In sediment
Not detected In sediment
No criteria.
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Not detected In sediment.
Not detected in sediment.
Not detected In sediment.
No criteria.

Notes: Except where noted, concentrations In ug/kg (or organic constltuens; mg/kg for inorganic constituents.
1 Threshold Effects Concentration •
2 Sediment Quality Assessment
3 Lowest Effects Level - Persaud, D., R.

* A blank In (hit column Indicates that compound wat not delected In sediment In (hit location. If two veluei appear, the first It for ecological sediment tpmplet (0 to 2 Inch
depth) and the second It for 'Industry specific" sediment tamplet (sediment cores to refusal; generally about 1 to 1.5 fool depth).
* Ontario and Sediment Quality Guideline values are for 2,4'-DDT and 4,4'-DDT combined
" Florida, Ontario, and Sediment Quality Guideline values are for Chlordane
OUT • excluded from further consideration In sediment
IN • selected as COPC
NA • Not applicable
ND • Not detected
NEL - No-Effect Level
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Table 5-4
Selection of COPCs for Ecological Risk Assessment

Sauget Area I

Compounds

Maximum Sediment
Detected Screened
Sediment In

Maximum
Detected Surface
In Surface Water

Water Screened In

Maximum Maximum Maximum Maximum Maximum Maximum
Detected Detected Detected Detected Detected Detected

LMB BB Clam Forage Fish Plants Shrimp Selected as
Site Site Site Site Site Site COPC

HERBICIDES
2.4.5-T
2,4,5-TP (Silvex)
2,4-D
2,4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
Pentachlorophenol

23 IN

NO
NO

YES
10 YES

NO
1.9 2.6 YES

6.6 32 6.7 7 YES
NO

1800 3300 YES
4000 YES

2.2 1.8 YES
INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide, Total
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium

17000
4.7
19

420
0.89
47

17000
38
13

410/5400

38000
320
6800
1400
1.1
3.7
390
2900

0.79

51

IN
IN
IN
IN
IN
IN

IN

IN

IN
IN

IN
IN
IN
IN

IN

IN

3.4 IN

0.015
0.32 IN

89
0.0041
0.0015
0.012

8.7 IN
0.02 IN
33
1.7 IN

0.004
0.021
7.6

24

0.014

33 18 13 52 44 28 YES
0.13 0.16 YES

0.96 0.58 YES
YES
YES

0.12 YES
NO

0.93 0.7 1.1 0.32 0.097 0.23 YES
NO

0.68 0.89 0.99 1.7 2.1 8.3 YES
NO
YES

0.064 0.25 0.25 0.59 2.1 0.39 YES
NO

YES
0.26 0.6 YES

YES
2.6 YES

NO
0.63 0.54 YES

0.02 0.09 YES
NO
NO
YES

Zinc 3700/11000 IN 0.075 19 22 22 33

Table 5-4 of Detection In Media (Table 5-4) Page 1 of 5



Table 5-4
Selection of COPCe tor Ecological Rlak Aaeeetment

Saugel ATM I

Compound*
PCBt
Decachloroblphenyt
DicMorobiphanyl
Heptaehloroblphenyl
Hexachloroblphenyl
Monochloroblpnenyt
Nome hloroblphenyl
Octachloroblphenyl
Pcntachloroblphenyl
Telrachloroblphenyl
Trlchloroblphenyl
Total PCBi
PESTICIDES
4,4>-ODD
4,4f-ODE
4.4--ODT
Total DDT
Aldrln
Alpha Chlordana
iilphn-BHC
boln-BHC
delta-BHC
Dlvldrln
Endotultin 1
Endoaulfan II
Endoeulfan aulfate
Endrln
Endrln aldehyde
Endrln kelone
Gamma Chlordane
gamma-BHC (Llndana)
Heptachlor
Heptachlor epoxlde
Methoxychlor
Toxaphane

Maximum
Delected
Sediment

NO/400

ND/400
22/19

ND/270
ND/270
00/3700
NO/ 1000
ND/17

83/04 70.5

38
11
4.5
43
4.1
53

0.34
93
5.7
8.1
9.5
1.7
14
10
17
4.8
0.93
5.4
24

Sediment
Screened

In

IN'

IN'
IN

IN'
IN'
IN
IN'
IN'
IN

IN
IN
IN
IN
IN
IN

IN
IN
IN
IN
IN

IN
IN
IN
IN
IN
IN
IN

Maximum
Detected Surface
In Surface Water

Water Screened In

0.001
0.02

0.0022
0001
00024

0.0032 IN
0.00095
0.0032 IN
0.0027 IN

0.0038
0.0029
0,00090

Maximum
Delected

LMB
Site

21
150

130
40

320

21

21

19

1.5

Maximum Maximum Maximum
Delected Detected Delected

BB Clam Forage Flah
Site Site site

52 22

52 a?

104 3D

29 10

29 10

12

11

2.8 2.3

5.4

Maximum Maximum
Delected Detected

Planta Shrimp Selected aa
Site Site COPC

YES

YES
YES
YES
YES
YES

081 YES
NO
NO

YES
YES
YES
YES
YES
NO
YES
YES

3.1 YES
YES

1,9 YES
YES
YES
NO

TitM B-« otr -Don In MtdU (T»W« M)



Table 5-4
Selection of COPCs for Ecological Risk Assessment

Sauget Area I

Compounds

Maximum Maximum Maximum Maximum Maximum Maximum Maximum
Maximum Sediment Detected Surface Detected Detected Detected Detected Detected Detected
Detected Screened In Surface Water LMB BB Clam Forage Fish Plants Shrimp Selected as
Sediment In Water Screened In Site Site Site Site Site Site COPC

SVOC
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,2'-Oxvbis(1-Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dinitrophenol
2.4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol (o-cresol)
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Methylphenol/4-Methylphenol
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenvtphenvl ether
4-Chloro-3-methvlphenol
4-Chloroaniline
4-Chlorophenylphenyl ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)f1uoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxv)methane
bis(2-Chloroethvl)ether
bis(2-Ethylhexyl)phthalate
Butyl benzylphthalate
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octyfphthalate
Dibenzo(a,h)anthracene

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

32 YES
NO
NO

140 YES
59 YES
360 YES
52 YES

NO
NO

97 170 230 YES
NO
NO

74 NO
32 YES

NO
48 76 YES

Table 5-4 of Detection in Media (Table 5-4) Page 3 of 5



Table 1-4
Selection of COPC* lor Ecological Klek Aaeesament

Sauget ATM I

Compounds
Jiberuoturon
DlethylphtKalate
DtmeihytphlhalBle
Fluoranlhene
Fluoreno
-laxaehlorotxmzena
Hexacrilorobuladiena
Hoxachlorocydopontadlana
Hnxactilnroathane
lndano(1,2,3-«d)pyrene
laophorane
N-NMrowvdi-n-propvlamlne
N • NllraiodlDhenvlamlna
Naphlhaleno
Nilrohon/nrvfl
3onlnchlornohenol
3henanlhrone
Phonol
Pyrone
Total PAHa
VOC
1,1,1 -Trichloroelhane

,1 ,2,2-TotrBChloronlhane
, 1 ,2-Trtrhloroethane
, 1 -Uichloroelhane
,1-Dlchloroethene
,2-Dichloroethane
2-Dlchloropropane

2-Bulanona (MEK)
2-Hexnnone
4-Molhy1-2-pentflnone (MIBK)
^colona
Banzana
Bromodlchloroniethana
Bromoform
Bromomelhane (Methyl bromide)
Carbon dliulflde
Carbon tatrachlorlde
Chlorobanzano
Chloroathana
Chlorofofm
Chloromethane
cis-1 3-Dichloropropane
Cls/Trans-1 2-Dlchloroethene
Dlbromochloromethane

Maximum Maximum Maximum Maximum Maximum Maximum Maximum
Maximum 8*dlmanl Detected Surface Detected Detected Detected Detected Detected Detected
Detected Screened In Surface Water 1MB BB Clam Forage Flan Plant* Shrimp Selected aa
Sediment In Water Screened In Bite Site Site Site Site Site COPC

NO
18 120 37 44 YES

NO
130 IN 0.7 YES '

NO
NO
NO
NO
NO

54 300 YES
NO
NO
NO
NO
NO
NO

07 NO
NO
NO

440 1.4 102 1010 YES

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

18 NO
1.7 NO

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

TIM s-41 •Ion In M«dl* (T«M« M)



Table 5-4
Selection of COPCs for Ecological Risk Assessment

Sauget Area I

Compounds

Ethylbenzene
Methylene chloride (Dichloromethane)
Stvrene
Tetrachloroethene
Toluene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride
Xylenes, Total
Dioxin TEQ (mammal)

Maximum
Detected
Sediment

11

0.333

Sediment
Screened

In

IN

IN

Maximum
Detected
In Surface

Water

1.01E-05

Maximum
Surface Detected
Water LMB

Screened In Site

IN 0.0035

Maximum
Detected

BB
Site

0.0037

Maximum
Detected

Clam
Site

0.00015

Maximum
Detected

Forage Fish
Site

0.0018

Maximum
Detected
Plants
Site

0.0002

Maximum
Detected
Shrimp

Site

0.00022

Selected as
COPC

NO
NO
NO
NO
NO
NO
NO
NO
NO
YES

LMB = Largemouth Bass
BB = Brown Bullhead
2,4-Dimethylphenol was also detected in Site plants at 51 ug/kg
Sediment and tissue concentrations in ug/kg except metals which are in mg/kg; surface water concentrations are in ug/L except metals which are mg/L
•Indicates detected in "industry specific" sediment samples only.

Table 5-4 of Detection in Media (Table 5-4) PaSe 5 of 5



Table 7-1
Comparison of Largcmouth Bass Concentrations to Toxkaty Benchmarks

Sauget Area I

Compound
Herbicides (ug/kg)

2.4-O
2.4-OB
Dcamba
rv, UL-ijuiLiu-L. ,
U*̂ JMVUt*l̂ J

MCPA
MCPP
fTin ill i i til i unnftiAMMj
v~ c> **KJ B^N UI* wi *!•

Hetals (mg/kg)
Aluminum. Total
Antmony
Arsenc. Total
Barium. Total
Cadrmum, Total
t̂vornuni. Total

Copper. Total
Iron
Lead. Total
Manganese
Mercury
Molybdenum
Nbckei. Total
Stienum
Siver
Zmc Total

Total PCBs (ug/kg)
Pesbcktos (ugflcg)

4.4--OOO
4.4--OOE
4.4--OOT
Atom

J|pha CMordane
dela-BHC
^cUrvi
jxtosutoo 1

Eixtosutfan ll
"faA-M, ^ . .. » * § „ > —JajQSiJmi Sw3IB

CJT_IJI_L ilrlntii irl nc/vjrvi jtoenyoe
/idnn kdone
»amnia Cftonldne

9anvna-6HC (Undane)
1 !• nln i tiln r1 ICpOCMQf

te9wyctiAor'
SVOC (uo/kg)

tn(2-etttytie)cy()phthatele
OM>-butyipNhalaie
Oe^y4pr*ata*e
AtenapnoiyWne
1^ n« "i irf~" " ~ "ruorarwiene

UkZO(b)AuUiiH0l4!lie
GfUDOxJAuoranthcne

tenzotalpyrene
BenziXsJulperytene
lndeno(1 ̂ .3<-d)pyrene
Otenz(aJi)arMhracene

2.3.7.a-TCOO. TEQ. u^kg

Benchmark

NA
NA
NA
NA
NA
NA

^£/V^ywxi

NA
NA
052
NA
0.5
NA
121
NA

26-2
NA

0-25
NA
NA
1.6
NA
NA
950

600
29200
3800
157

16600 *
NA

3700
195 '
195
195 '
150 '

150

16600 *
NA

^Tfv^5 'DO
3200
128

NA

NA

NA
|LJ ANA

NA

NA

Site
Maximum

ND
ND
1.9
ND
1800
ND
KJPiNU

33
ND
ND
ND
ND

0.93
068
ND
ND
ND

0064
ND
ND
063
ND
19

320

ND
21
ND
ND

ND
ND
ND
ND

ND
ND
ND
ND

19
ND
1 C.5
ND
ND

ND
32
ND
kjr\NU

ND

ND
NA NO
239 ND
NA ND
NA
NA

ND
ND

0.05 0.003

Site Average

ND
ND
5.6
ND

1267
ND
•JpvNU

20
ND
ND
ND
ND
064
054
ND
ND
ND

0.043
ND
ND
049
ND
17

237

ND
14
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
12
ND
2 g

B

ND
ND

ND
67
ND
tunNU

ND
ND
NO
ND
ND
ND
ND

0.0021 *

Reference
Maximum

ND
ND
ND
ND
ND
ND
ur\NU

81
ND
ND
ND
ND
0.36
0.8
ND
ND
ND
0.1
ND
ND
0.86
ND
15
ND

ND
6.6
ND
ND
ND
ND
5.6
ND
ND
ND
ND
ND
ND
NO
K|f*%NU
ND
ND

ND
20
ND
unNU

ND

ND
ND
ND
ND
ND
ND

0.00019*

Reference
Avenge

ND
ND
ND
ND
ND
ND
•jnNU

41

ND
ND
ND
ND
0.28
0.5
ND
ND
ND
0.1
ND
ND
0.60
NO
11
ND

ND
5.3
ND
NO
NO
NO
5.0
ND

NO
NO

NO
NO

ND
NO
kinNU
ND
NO

ND
52
ND
unNU
ND
ND
NO
ND
NO
NO
NO

0.00011*
• Maximum and Average THGi for Ksfi were user lor comparison to benchmark
a Benchmark value is for Cntordane
b Benchmark value for Endosulfan was used
c Benchmark values for Endnn were used
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Table 7-2
Comparison of Brown Bullhead Concentrations to Toxiclty Benchmarks

Sauget Area I

Compound
Herbicides (ug/kg)

2,4-D
2,4-DB
Dicamba
Dichloroprop
MCPA
MCPP
Pentachlorophenol

Metals (mg/kg)
Aluminum, Total
Antimony
Arsenic, Total
3arium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Iron
Lead, Total
Manganese
Mercury
Molybdenum
Nickel, Total
Selenium
Silver
Zinc, Total

Total PCBs (ug/kg)
Pesticides (ug/kg)

4,4'-DDD
4,4-DDE
4,4'-DDT
Aldrin
Alpha Chlordane
delta-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin aldehyde

Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Methoxychlor

SVOC (ug/kg)
bis(2-ethylhexyl)phthalate
Di-n-butylphthalate
Diethylphthalate
Acenaphthylene
Fluoranthene
3enzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Benzo(g,h,i)perylene
lndeno(1 ,2,3-c-d)pyrene
Dibenz(a,h)anthracene
2,3,7,8-TCDD, TEQ, ug/kg

Benchmark

NA
NA
NA
NA
NA
NA

9600

NA
NA

0.52
NA
0.5
NA
12.1
NA

26.2
NA

0.25
NA
NA
1.6
NA
NA
950

600
29200
3800
157

16600 a

NA
3700
195 b

195 b

165 b

150 c

150 c

16600 '
NA

5700
3200
128

NA
NA
NA
NA
NA
NA
NA

23.9
NA
NA
NA

0.05

Site
Maximum

ND
ND
ND
6.6
ND
ND
ND

18
ND
ND
ND
ND
0.7
0.89
ND
0.25
ND
0.3
ND
ND
ND
ND
22
102

ND
29
ND
ND
12
ND
ND
ND
ND
ND
ND
ND
11
ND
2.8
ND
ND

97
ND
18
ND
ND
ND
ND
ND
ND
ND
ND

0.003 *

Site
Average

ND
ND
ND
35.5
ND
ND
ND

13
ND
ND
ND
ND
0.4
0.84
ND
0.24
ND
0.1
ND
ND
ND
ND
20
63

ND
18
ND
ND
7

ND
ND
ND
ND
ND
ND
ND
7

ND
3.2
ND
ND

89
ND
63
ND
ND
ND
ND
ND
ND
ND
ND

0.002 *

Reference
Maximum

ND
ND
ND
ND

8600
ND
ND

66
ND
ND
ND
ND
0.5
1

ND
0.23
ND
0.1
ND
ND
0.5
ND
24
ND

1.8
12
ND
ND
2.5
ND
3.8
ND
ND
ND
ND
ND
6.2
1.2
ND
ND
ND

47
ND
25
ND
ND
ND
ND
ND
ND
ND
ND

0.00069*

Reference
Average

ND
ND
ND
ND

3533
ND
ND

34
ND
ND
ND
ND
0.4
1

ND
0.21
ND
0.08
ND
ND

0.40
ND
20
ND

5.3
8.8
ND
ND
1.6
ND
2.8
ND
ND
ND
ND
ND
6.4
3.0
ND
ND
ND

59
ND
65
ND
ND
ND
ND
ND
ND
ND
ND

0.00045*

'Maximum and Average TEQs for fish were used for comparison to benchmarks
a Benchmark value is for Chlordane
b Benchmark value for Endosulfan was used
c Benchmark values for Endrin were used
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Table 7-3
Comparison of Forage Fish Concentrations to Toxidty Benchmarks

SaugetAraal

Compound
Herbicides (us/kg)

2.443
2,4-OB
&camba

irv .• tt*Inn _f ~_nmcworoprop
UCPA
MCPP
iTMMrf 'M"|̂  MJ •rJ'MirwJrWdcraorOpnenui

Uetate (moykg)
Aluminum. Total
Antmony
Arsenic Total
Banum. Total
Cadmum. Total
Chromum. Total
Copper. Total
iron
Lead. Total
Manganese
Mercury
Jotybdenum

McfceJ. Total
Setenum
S*ver
Zinc, Total

Total PCS* (uoAo)
Pesticide* (uoAg)

4.4--DOO
4.4--OOE
4.4--OOT
Attrai
A|prta Chtordane
dete-BHC
OeUm
indosuibn I

Endosutfanll
jutasufan suAbte

•• - . . . _ - •fcnorwi artpnynf
.ndftn kdone

»dtfTvna CMofddne
ganvnâ HC (LJndane)

^Mr4^M~t̂ W1 ICpCHJi»L»

IctfiOKycMof
SVOC(uoAg)

M(2>eViyVicxyl)phthaftate
O-n-outriprrthataie
teffiyipMalate

Aoenaphtiytene
Fluuiamiene

CflBD(bJfcMJIflrttiCIN!
Benzo(k)fejoranlhene
ienzolalpyrene
8e»OD<g>j)perytene
mdencx 1 .Z3-c-d)pyrene
Otenz(aJi)dnVw4ce<M!
2.3.7.8-TCOO. TEQ. ugrttg

Benchmark

NA
NA
NA
NA
NA
NA

^ifft:XHAJ

NA
NA

052
NA

0.5
NA
12 1
NA

26.2

NA
0-25

NA
NA
1.6
NA
NA

950

600
29200
3800
157

16600
NA

3700
195

195 *
NA

150 c

150 c

16600 *
NA

C"7fVl
3/UU

«flflJ-£\AJ

128

U ANA

NA

NA
NA
NA
NA
NA
239
NA
NA
NA

0.05

Site
Maximum

ND
10
2.6
6.7

3300
ND
o ^
£-£

52
ND
ND
ND
ND
0.3
2

ND
059
ND
06
ND
ND
054
ND
33

39

ND
10
ND
ND

ND
ND
ND

ND

ND
ND

ND

ND

ND
ND
kjplrlU
•ijnrtL/

ND

O1A230

ND

37
ND
ND
ND
ND
ND
ND
54

Site Average

ND
8.8
11

52.2

2800
ND
7 7f . I

40
ND
ND
ND
ND
0.3
1

ND
0.36
ND
0-2
ND
ND

0.44
ND
30

30

ND
7.7
ND
ND

ND
ND
ND

ND

ND
ND

ND

ND

ND
ND
wnnu
wnmj
ND

10*5loo
ND
31
ND
unND
ND
ND
ND
ND
103

48 lui
0.001 ' 0.00085 '

Reference
Maximum

ND
10
ND
5.1

2400
NO
0 0
£..£.

100
ND
ND
ND
NO
1.7

0.75

ND
0.4
NO

0.064
NO
NO

0.65

NO
33

NO

NO
3.5
NO
NO

ND
NO
4.7

NO

NO
ND

NO

NO

1.2
NO
unnu
wnnu

NO

f>Qf\ZoU
NO
37
NO
unNO
NO
NO
NO
ND
NO
NO

0.0014

Reference
Average

NO
6.3
NO
39

1350
NO
A **^-O

50
ND
NO
NO
NO

0.71

0.54

ND
0.3
ND

0.053
NO
ND
042
ND
26

ND

NO
4.9
ND
ND

NO
NO
5.4

NO

NO
NO

NO

ND

3.2
NO
unnu
MHnu

ND

17")iiZ
NO

61.3
ND
kv\ND
ND
ND
ND
ND
NO
NO

0.00096

* Maxmun and Average TEQs for &STI was used for comparison to sencttmark
a Benchmark value is for Chtordane
b Benchmark value for Erxtosultan was used
c Benchmark values for Endnri were used
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TaTO.
Whole Body Toxlcfty Values for Fish

Sauget Area 1

Compound
Herbicides

Pentachlorophenol

Metals
Arsenic

Cadmium

Copper

Lead

Mercury

Selenium

PCBs and
Pesticides

PCBs

Species Common
Name

Fathead minnow
Fathead minnow
Largemouth Bass
Trout - Rainbow

Bluegill

Guppy

Common carp
Common carp

Fathead minnow

Fathead minnow

Walleye
Walleye

Bluegill
Fathead minnow
Fathead minnow

Bluegill
Bluegill

Largemouth Bass

Catfish-Channel
Pinfish
Pinfish
Pinfish

Catfish-Channel
Catfish-Channel

Redbreast sunfish

Redbreast sunfish

Redbreast sunfish

Chemical
Common Name

PCP
PCP
PCP
PCP

Arsenic

Cadmium

Copper
Copper

Lead

Lead

Mercury
Mercury

Selenium
Selenium
Selenium
Selenium
Selenium
Selenium

PCBs
PCBs
PCBs
PCBs
PCBs
PCBs

PCBs

PCBs

PCBs

Concentration -Wet
(mg/kg)

22.1
12.6
9.6
13.8

0.52

0.5

12.1
12.1

26.2

26.2

0.25
0.25

4.6
12.2
10.3
1.6
4.3
3

14.3
2.2

0.98
3.8
10.9
14.3

0.95

0.95

0.95

Reps

1
1
5
4

5

2

1
1

1

1

22
22

6
3
3
5
3
3

3
2
10
10
3
3

field study

field study

field study

Effect

Growth
Growth
Growth
Mortality

Mortality

Growth

Morphology;
Mortality

Reproduction

Behavior
Behavior,

Physiological

Cellular,
Developmental
, Physiological

Mortality

Mortaljty
Growth
Growth
Cellular
Mortality
Mortality

Growth,
Morphology

Mortality
Mortality
Mortality
Mortality
Mortality

Reproduction;
Growth

Reproduction;
Growth

Reproduction;
Growth

Endpoint

LOED
NOED
LOED
ED100

NOED

LOED

LOED
NOED

LOED

NOED

LOED
NOED

LOED
LOED
NOED
LOED
NOED
NOED

LOED
LOED
NOED
NOED
NOED
NOED

NOED

NOED

NOED

Exposure
Route

Combined
Combined
Absorption
Absorption

Absorption

Ingestion

Combined
Combined

Absorption

Absorption

Ingestion
Ingestion

Combined
Ingestion
Ingestion
Combined
Absorption
Absorption

Ingestion
Absorption
Absorption
Absorption
Ingestion
Ingestion

Field study

Field study

Field study

Body Part

Whole Body
Whole Body
Whole Body
Whole Body

Whole Body

Whole Body

Whole Body
Whole Body

Whole Body

Whole Body

Whole Body
Whole Body

Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body

Whole Body
Whole Body
Whole Body
Whole Body
Whole Body
Whole Body

Whole Body

Whole Body

Whole Body

Start Life
Stage

Embryo
Embryo

Immature
Adult

Immature

Immature

Egg
Egg

Immature

Immature

Immature
Immature

Adult
Larval
Larval

Immature
Immature
Immature

Immature
Immature
Immature
Immature
Immature
Immature

Adult

Adult

Adult
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Table 7-4
Whole Body ToMlelty Values (or Pith

Saugel ATM 1

Compound

ODD

ooe

oor

AWrtft

Diotdrtn

[ tHlumittan

Endrtn

Chlordano

Hoplnchtor

Hnptnr.hlor opoxKia

Mnthnxychlor

SVOCs
Bpn/n(n)pymno

Dloxln

Species Common
Name

1 athead minnow

Mo»qullo fish

Fathead minnow

Mosquito flih

Bluoglll

Pinflih

Golden Shlnor
Motqulto llsh

Catfish-Channel

Plnflsh

Plnflsh

Plnflsh

Mosquito Huh

Gizzard Shad
Gizzard Shad

Common carp

Yellow perch

Lake trout

Chemical
Common Name

4.4-000

4.4-ODi

4. 4 -DDT

Aldrin

Dtoldrln

tndoiulfan

fcndrlo
Fndrln
bndrln

Chlordane

Heplnchlor

Mnplachlor npoxlde

Mothoxychlor

Ben/o[n]pyrene
Bon2o[o]pyrene

2,3,7.8-TCDD

2,3,7.8-TCDD

2,3.7,8-TCDD

Concenlratlon -We<
(morhg)

06

292

38

0 157

3 7

0 195

0.18
3 4

041

168

5 7

32

0 128

00283
0.0239

00022

0,000143

0.00005

Mept

i

1

1

1

5

1

3
1
1

2

1

1

1

2
2

1

8

NA

effect

Reproduction

Mortality

Reproduction

Mortality

Behavior

Mortality

Behavior
Mortality
Mortality

Mortality

Mortality

Mortality

Mortality

Phyilologlcal
Physiological

Behavior,
Cellular.

Morphology,
mortality
Growth.

Morphology,
Mortality

Mortality

Cndpolnt

LOIO

NOEO

LOED

NOEO

LOED

NOtO

LOED
LOED
NOED

LOED

NOED

NOED

NOtD

LOED
NOED

LOED

NOED

NOED

Exposure
Route

Combined

Combined

Combined

Combined

Absorption

( Umttilnod

Absorption
Combined
Abiorptlon

Combined

Combined

Combined

f.omhlnod

Absorption
Absorption

Absorption

Ingesllon

Absorption

Body Part

Whole Body

Whole Body

Whole Body

Whole Body

Whole Body

Whole Body

Whole Body
Whole Body
Whole Body

Whole Body

Whole Body

Whole Rody

Whole Hody

Whole Body
Whole Body

Whole Body

Whole Body

Whole Body

Start Life
Stage

Adult

NA

Adult

NA

Immature

M nliim

NA
NA

Immature

Adult

Mature

Mature

NA

Adult
Adult

Adult

Immature
Based on egg
concentration

If multiple values
are available,
selected value Is
bold and In Italics,
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Jam,
Whole Body Toxlcity Values for Fish

Sauget Area 1

Compound
Herbicides

Pentachlorophenol

Metals
Arsenic

Cadmium

Copper

Lead

Mercury

Selenium

PCBs and
Pesticides

PCBs

Year

1985
1985
1985
1991

1980

1982

1996
1996

1991

1991

1996
1996

1992
1986
1986
1993
1982
1982

1976
1974
1970
1970
1976
1976

1989

1990

1992

Author

Spehar, R.L., Nelson.H.P., Swanson, M.J., Renoos, J.W.
Spehar, R.L., Nelson.H.P., Swanson, M.J., Renoos, J.W.
Mathers, R.A., J.A. Brown and P.M. Johansen
Mckim, J.M. and P.K. Schmieder

Barrows, M.E., S.R. Petrocelli, K.J. Macek and J.J. Carroll

Hatakeyama, S. and M. Yasuno

Stouthart, J.H.X., Haans. J.L.M., Lock, R.A.C., Bonga, S.E.W.
Stouthart, J.H.X., Haans, J.L.M., Lock, R.A.C., Bonga, S.E.W.

Weber, D.N., Russo, A., Seale, D.B., Spieler, R.E.

Weber, D.N., Russo, A., Seale, D.B., Spieler, R.E.

Friedmann, A.S., M.C. Watzin, T. Brinck-Johnsen and J.C. Leiter
Friedmann, A.S., M.C. Watzin, T. Brinck-Johnsen and J.C. Leiter

Hermanutz, R.O., Allen, K.N., Roush, T.H., and S.F. Hedtke
Bennett, W.N., A.S. Brooks and M.E. Boraas
Bennett, W.N., A.S. Brooks and M.E. Boraas
Lemly, A.D.
Lemly, A.D.
Lemly, A.D.

Hansen, L.G., W.B. Wiekhorst and J. Simon
Hanson, D.J., P.R. Parrish and J. Forester
Duke. T.W., J.I. Lowe and A.J. Wilson, Jr.
Duke, T.W., J.I. Lowe and A.J. Wilson, Jr.
Hansen. L.G., W.B. Wiekhorst and J. Simon
Hansen, L.G., W.B. Wiekhorst and J. Simon
Adams, S.M., K.L. Shepard, M.S. Greeley Jr., B.D. Jimenez, M.G. Ryon
L.R. Ghugart, and J.F. McCarthy;

Adams, S.M., L.R. Shugart, G.R. Southworth and D.E. Hinton
Adams, S.M., W.D. Crumby, M.S. Greeley, Jr., M.G. Ryon, and E.M
Schilling

Journal

Environmental Toxicology and Chemistry, Vol. 4, pp 389-397, 1985
Environmental Toxicology and Chemistry, Vol. 4, pp 389-397, 1985
Aquat. Toxicol. 6:157-164.
). 161-188 in Nagel, R.et.al. Bioacc. in Aquatic Systems, Contrib. to Assmt. Proceedings

). 379-392 in Haque, R., ed. Dynamics, Exposure and Hazard Assessment of Toxic Chemicals

Bull. Environ. Contam. Toxicol. 29:159-166.

Environmental Toxicology and Chemistry, Vol. 15, No. 3, pp. 376-383 (1996)
Environmental Toxicology and Chemistry, Vol. 15, No. 3, pp. 376-383 (1996)

Aquatic Toxicol. 21: 71-80

Aquatic Toxicol. 21:71-80

Aquat. Toxicol. 35:265-278.
Aquat. Toxicol. 35:265-278.

Environ. Tox. Chem. 11: 217-224
Arch. Environ. Contam. Toxicol. 15:513-517.
Arch. Environ. Contam. Toxicol. 15:513-517.
Aquat. Toxicol. 27:133-158.
Aquat. Toxicol. 2:235-252.
Aquat. Toxicol. 2:235-252.

J. Fish. Res. Bd. Can. 33:1343-1352.
Environ. Res. 7:363-373.
Bull. Environ. Contam. Toxicol. 5:171-180.
Bull. Environ. Contam. Toxicol. 5:171-180.
J. Fish. Res. Bd. Can. 33:1343-1352.
J. Fish. Res. Bd. Can. 33:1343-1352.

Marine Envimmental Research. 28: 459-464.
In J.F. McCarthy and L.R. Shugart, eds., Biomarkers of Environmental Contamination. Lewis
Publishers, Boca Raton, FL, pp. 333-353.

Environmental Toxicology and Chemistry. 11:1 549-1 557.
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Tab* 7-4
Whole Body Toxlclty Values foe Pith

Sauget ATM 1

Compound Year Author Journal

DDE

DDT

AMnn

Dieldnn

EnttDStiltnn

Hnrinn

Chlnrriano

Haptachlor

Hnptnchlnr n/mx/rfo

Mnthnxychlar

SVOCi
Banrofnfpynjno

Dloxln

1877

1074

1977

1074

1067

18/7

1068
1073
1073

1076

1076

1076

1074

1004
1004

1001

1086

1003

Jarvlnen. A W . M J Hoffman, and T W Tlxxslund

Metcair, R I

Jarvinan. A W , M J Hoffman, and T W Thortlund

Matcalf. R I

Gakstatter. J H and C M Walit

Schimmal. S C , Patrick, J M , Wilson, A J

Ludka, J L . D t Farguion and W D Burka
Metcalf. R L , I P Kapoor, P V Lu, C K Schulh and P Sharman
Argyta, R L . Williams, Q C , and H K Oupraa

Parrlsh. P R , S C Schlmmel. D J Hanson. J M Palrtck, and J rornnlor

Schlmmel, S C . Patrick, J M , Forester. J

Schlmmel, S C . Pnlrlck, J M , Forester. J

Melcnir. RL

Levlne, S L , J T Orls and T E WlMlng
levlne, S.L.. J T Orls and T E. Wlsslng

Cook, P.M.. D,W. Kuehl, M.K, Walker and RE Pelenon

Kleeman, J.M., J.R, Olion, S M, Chen and RE. Patanon

USEPA

J Fish Ro» Board Can 34 2089-2103

p 17-38 In Hayoi, W J . Essays In Toxlcotogy. Volume 6 Academic Pre»i

J Fiih Rai Board Can 34 2080-2103

p 17-38 In Hayat, W J.. Ettay* In Toxicology. Volume 5 Academic Prow

Tram Amor Flth Soc 06301-307

Aquatic Toxicology and Hazard f viiluntlon. AS1M STC H34, American Soclnly tor iBBllng and
Malarial*. |>p 241-252 (1977)

Tram Amor flth Soc 07260-263
( nvlron Maallh Parvpacl 8 35-44
J Flih Rat Board Can 30 1743-1744

Journal of Toxicology nnd rnvlrnnmanlnl Health, 1 485-494, 1976

Journal of Toxicology nnd t:nvlronmonlal Health, 1900-965, 1976

Journal of Toxicology nnd [invlronmnntnl Health. 1 955-965, 1976

p. 17-38 In Hnyos. W J . Essnys In toxicology. Volumo b Acndomlc I'ross

Aqunl Toxlcol 3061-75.
Aquat Toxlcol 3061-75.

p. 143-167 In Onllow, MA, el al Blol. Bail* for Risk Aumt. of Dloxlni and Related Compounds

Toxlcol. Appl. Pharmacol. 83:402-411.

EPA/600/R-03/065

If multiple values
are available,
selected value Is
bold and In Italics.
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Table 7-5
Comparison of Dead Creek Segment F Surface Water Concentrations to Criteria

Saugct Area I

Sample ID:

Compounds*

Total Metals (mg/l) - non-filtered
Aluminum
Arsenic
Barium

Copper
Iran

Lead
Manganese
Molybdenum

Nickel

Zinc

SVOC (ug/l)
Fluoranthene

Dioxins (ug/l)
2,3,7,8-TCDD TEQ Mammal 5

SW-CSF-S1
Concentration

0.039
0.01
0.13

0.0016
0.5

0.005
0.082
0.01

0.0069

0.0073

0.7

9.01197E-06

ERQ

J

U

J

U

J

J

J

J

J

SW-CSF-S2
Concentration

0.15
0.0032
0.13

0.002
055

0.0022
0.1

0.01

0.013

0.035

10

1.5012E-06

ERQ

J

J

J

J

J

U

J

U

SW-CSF-S3
Concentration

0.55
0.0049
0.12

0.012
1

0.0037
0.14

0.0028

0021

0.075

10

1.5583E-06

ERQ

J

J

J

J

J

J

U

Water Qualil

Acute

0.75 2f

0.36 '

0.11 3

0.044 '•'

0.33

2.3 3

16

1.1 2'b

0.27 2'b

y Benchmark

Chronic

0.087 2c

0.19 '
0.004 3

0027 '••
1 2

0 069 "
0.12 3

0.37 3

0.12 20

0.27 2b

15 '

Illinois Water Quality Standards
2 US Environmental Protection Agency. 1999. National Recommended Water Quality Criteria—Correction. Office of Water, Washington. DC. April 1999. EPA 822-Z-99-001
3 Suter, GW, CL Tsao. 1996. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 Revision. Prepared for U.S
Department of Energy. Oak Ridge National Laboratory. June 1996. ES/ER/TM-96/R2.

* Suter, GW, CL Tsao. 1996 Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota 1996 Revision. Prepared for U.S.
Department of Energy. Oak Ridge National Laboratory. June 1996. ES/ER/TM-96/R2
5 Fish TEQ values were calculated for 2,3,7,8-TCDD
6 Other COPCs were not detected in Dead Creek Sector F surface water

bolded values indicate exceedance of chronic Water Quality Benchmarks
shaded values indicate exceedance of acute Water Quality Benchmarks

"a" Calculated values for Illinois criteria are based on average hardness
"b" NAWQ Criteria for metals are calculated based on hardness
"c" At pH 6.5 - 9.0, see G, I, and L under National recommended water quality criteria for non priority pollutants

Hardness dependent criteria calculated at an average hardness for Creek Section F of 263 mg/l as CaCO3.

Creek Sec F of SW COPCs and Criteria (TaDles 7-5 and 7-6) n Page 1 of 1



Table 7-6
Comparison of Borrow Pit Surface Water Concentrations to Criteria

Sauget Area I

Sample ID:

Total Metals (mg/l) non-filtered
Aluminum
Arsenic
Barium

Chromium

Copper
ran

Lead
Manganese
Molybdenum

Nickel

Zinc

Pesticides (ug/l)
delta-BHC
Dieldrin
Endosulfan 1
Endosulfan sulfate
Endn'n
Endrin aldehyde
Endrin kelone
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide

Dioxins (ug/l)
2.3,7, 8-TCDD TEQ Mammal h

SW-BPL-S1
Concentration

3.4
0015

0.32

0.0041

0.0074
8.7

0.02

1.7

0.0035

0.015

0.048

0.00013
0.1

0.0024
0.1

0.1

0.0032
0.1

0.019
0.0026
0.00096

8.5902E-07

ERQ

J

J

J

J

J

J

U

J

U

U

J
U
U
J
J

SW-BPL-S2
Concentration

0.71
0.0079

0.12

0.01

0.0036
1.6

0.002
0.13

0.01

0.012

0.027

0.0022
0.1

0.05

0.1

0.1

0.1

0.1

0.0038
0.0022
00009

7.453E-07

ERQ

J

U

J

J

J

U

J

J
U
U
U
U
U
U
J
J
J

SW-BPL-S3

Concentration

0.65
0.012
0.045

0.01

0.0048
1.3

0.0029
0.17
0.004

0.0077

0.017

0.012
0.001

0.0015
0.0032

0.00095
0.0016
0.0027
0.0024
0.0029

0.05

4.8413E-07

ERQ

U

J
J

J

J

J

J

U
J
J
J
J
J
J
J
J
U

Wator nn-.li

Acute

0.75 2d

036 '
0.11 3

4.036/.016 '•'

0.0468 '•"

0.355 '•'
2.3 3

16

1.1 2-°

0.287 2b

39 3°
0.24 2

0 22
0.22
0.086 2f

0.086 2c

0.086 2'c

0.95 2

0.52 2

0.52 2

Chronic

0.087 2a

0.19 '
0004 3

0.481/.011 ''a

0.0285 '-a

1 2

0.0744 '•"
0.12 3

0 37 3

012 2'"

0.287 2"b

2.2 3'°
0.056 2

0.056 2'
0.056 2'°
0.036 2c

0.036
0.036 2c

0.036 2c

0.0038
0.0038 2

' Illinois Water Quality Standards
2 US Environmental Protection Agency. 1999. National Recommended Water Quality Criteria—Correction. Office of Water, Washington, DC. April 1999. EPA 822-Z-99-001

3 Suter. GW, CL Tsao. 1996. lexicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 Revision. Prepared for U.S. Department of
Energy. Oak Ridge National Laboratory. June 1996. ES/ER/TM-96/R2.

Only those COPCs detected in the Borrow Pit are shown
bolded values indicate exceedance of chronic Water Quality Benchmarks
shaded values indicate exceedance of acute Water Quality Benchmarks

"a" Calculated values for Illinois criteria are based on average hardness
"b" NAWO Criteria for metals are calculated based on hardness
"c" there is some uncertainty since the detection limit is greater than the AWQC
"d"At pH 6.5 - 9.0, see G. I, and L under National recommended water quality criteria for non priority pollutants
"e" For alpha- and beta-Endosulfan
T For PCBs
"g" For BHC (other)
"h" Mammal TEQ values were calculated for 2,3,7,8-TCDD
Hardness dependent criteria calculated at an average hardness for the Borrow Pit Lake of 280 mg/l as CaCO3

1 of 1



Table 7-7a
Comparison of Sediment Concentrations in Dead

Creek Section F to Ecological Sediment Quality Guidelines

Sample ID:

Compounds
Herbicides (ug/kg)
2,4-D
Metals (mg/kg)
Aluminum
Arsenic
iarium
Beryllium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Molybdenum
Nickel
Zinc
3CBs and Pesticides (ug/kg)
Total PCBs
4.4'-DDT
Total DDT
Aldrin
Alpha Chlordane
delta-BHC
Dieldrin
Endosulfan 1
Endosulfan 11
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Gamma Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
SVOC (ug/kg)
Fluoranthene
Dioxins (ug/kg)
2,3,7,8-TCDD TEQ Mammal 6

RED-CSF-S1-
0 2FT

Concentration

110

7800
8

150
0.53

. •• ' .•: 7.4 ; > ; • • ' : < - •
19

•••~""'i6o ;. ' • • -
14000
110

170
0.3
0.7

•.̂ ;, »••,":";•:;•;
• ' 950 ' -• '•

83

4.5
19

4.1

4.6
0.34
9.3
5 7
8.1
2 8
1 7
14
10

17

7 8
5.4
24

120

ERQ

UJ

J
J
J
J

*-J".V
j
j
j
j
j
j
j

'f-J'-
J •"•

j
j
j
j
j
j
j
j
j
j
j
j
j
j

UJ
j
j

j

SED-CSF-S2-
02FT

Concentration

240

14000
19

250

0.85
p.- ':;";, "47 •• , ;

38

• : • ; • • ?;':4io . • •
22000

••: f" S2o
230

/ •''.'".-I:! ' ' • • • '
37

•:n*Ss*j; •;-•
' "3700

83
35
43

18

5.3
5.3
35
2

5.5
35
35
9

7 2

7.5

18
18
14

890

ERQ

UJ

J
J
J
J

:'j
j

/ J
j
j
j
j
j

• ' j
j

j
UJ
j

UJ

J
UJ
UJ
J
J

UJ
UJ
J
J
J

UJ
UJ
J

UJ

SED-CSF.S3-
02FT

Concentration

23

17000
15

270
0.89

' : 14 ' -
30

240

26000
110

510
0.45
0 76

v • '. 180 ' :
1600

120

24
27

12

0.84
3.7

099
1 2
1 8
24
1.7
36
3.8

2.4

0.93
0 51
7 3

130

ERQ

J

J
J
J
J

j
J

••J:

J
J

J
J
J

:.;<! "
''J

UJ

UJ
J

UJ

J
UJ
J
J
J

UJ
J
J
J
J
J
J
J

J

Sediment

Quality
Guidelines1

Consensus-based TEC

NA

NA
979
NA
NA

0.99
43.4
31.6

20000 ;

358

460 2

0.18
NA

22.7
121

59.8

4.163

5.28

2'

3.24'
NA
1 9
NA
NA
NA

2.22
NA
NA

3 24 '

0 3 NEL r

2.47
NA

423

0.144391 0.3318165 0.170232 NA

Sediment Quality

Guidelines ' Consensus-
based PEC

NA

NA
33
NA
NA

4 98
111
149

40000 :

128

1 1 00 ;

1.06

486
459

676

62 9 3

572

320. 1120.488 :s

17.6'
NA

61.8
NA
NA
NA
207
NA
NA

1 7 6 4

NA
16
NA

2230

NA

NA indicates not available.
1 MacDonald, D.D., C G. Ingersoll, and T A Berger. 2000. Development and Evaluation of Consensus-Based Sediment Quality Guidelines for Freshwater Ecosystems Arch Enviror

- Persaud. D.. R. Jaagumagi. and A. Hayton. 1993 Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario. Ontario Ministry of Environment and Enerc

1 Guidelines for sum DDT
4 Guidelines for Chlordane
5 Ontario SEL value is site specific based on TOC value
6 Mammal TEQ values were calculated for 2.3,7.8-TCDD
bolded numbers exceed TEC value, or Ontario LEL or NEL value
shaded numbers exceed PEC vak e

Page 1 of 1



Table 7-7b
Comparison of Industry Specific Sediment Concentrations in Dead Creek Sector F to Sediment Quality Guidelines

Sauget Area 1

SAMPLE ID:
Compounds

Copper (nig/kg dw)
Zinc (mg/kg dw)
Total RGBs (ug/kg)

Sediment Quality

Consensus-based
TEC

31 6
121
598

Sediment Quality

Consensus-based
PEC

149
459
676

S1E-0-BIN
Concentration

17

88
25

ERQ

U

0-7IN
Concentration

12
53

' 110»j '

ERQ
S3E-0-01N

Concentration

17
63
22

ERQ

U

0-7IN
Concentration

10
50
22

ERQ

U

rMot=LJ-L.^r-
S5W-0-10IN

Concentration

13
r.2

5295

ERQ

r-rtbtu-Uijt--
S6F--0-10IN

Concentration

17

85
24

ERQ

U

hASbU-CSF-
S7F-0-1 1 lfM

Concentration

21
84
23

ERQ

U

1 MacDonald, D D , C G Ingersoll. and T A Berger. 2000
Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystems Arch. Environ
Bolded numbers exceed TEC value or Ontario LEL value
Shaded numbers exceed PEC value



Table 7-7b
Comparison of Industry Specific Sediment Concentrations In Dead Creek Sector F to Sediment Quality Guidelines

Sauget Area I

SAMPLE ID'.
Compounds

Copper (ing/kg dw)
Zinc (mq/kq dw)
Total PCBs (ug/kg)

Sediment Quality

Consensus -based
TEC

31 G
121
598

Sediment Quality

Consensus 'based
PEC

149
459
67G

0-15IN
Concentration

34
160
24

ERQ

U

0-11IN
Concentration

78
400
29

ERQ

u

S13W-0-15IN
Concentration

J70
2100
290

ERQ
S12-0-1SINFO
Concentration

76
885
28

ERQ

U

S11W-0-10IN
Concentration

88
690
29

ERQ

U

S14W-0-15IN
Concentration

460 :
3200

457.35

ERQ
S10-0-9IN

Concentration

33
250
25

ERQ

U

S15W-0-28IN
Concentration

430
7700
704.9

ERQ
S16-0-23IN

Concentration

33
3900
75.95

ERQ

1 MacDonald, D D.. C G Ingersoll. and T A Berger 2000.
Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Frpsh\A/gfpr Ecosystems Arch Environ
Bolded numbers exceed TEC value or Ontario LEL value
Shaded numbers exceed PEC value
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Table 7-7b
Comparison of Industry Specific Sediment Concentrations In Dead Crook Sector F to Sediment Quality Guidelines

Sauget Area I

SAMPLE ID:
Compounds

Copper (nig/kg dw)
Zmc (mg/kg dw)
Total PCBs (uy/kg)

Sediment Quality
Guidelines'

Consensus-based
TEC

31 6
121
f>9t)

Sediment Quality

Consensus-based
PEC

149
459
676

S17W-0-16IN
Concentration

^•feUOOvt"-•*»iw«r •»
484.05

ERQ

ifflft

i AiocL*-^3r-

S18E-0-14IN
Concentration

i-s ITPOA/v
•100™?-
289.6

ERQ

K^

j?ttr

t-AbbD-CSF-
S19-0-13IN

Concentration

f 1 MM ^
5 10000

130.4

ERQ

^ '

FASED-CSF-
S20-0-12IN

Concentration

. 710
2300
486.8

ERQ

FASED-CSF-
S21-0-13INFD
Concentration

S\ 10«0 -
• 44M

663.15

,ER_Q

FASED-CSF-
S22E-0-20IN

Concentration

420
4800

1101 2

ERQ

FAseo-r.sF.
S23 0-15IN

Concentration

1400 ~.
S400 'i.4.

1403.S

I

ERQ

FASED-CGf-
S24W-0-13IN

Concentration

S30
3200

244.75

ERQ

FASED-CSF-
S25E-0-10IN

Concentration

2SOO
: MOO i:'
1049.6

ERQ

' MacDonald. D D , C G Ingersoll, and T.A Berger 2000
Developnien\ and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystems Arch. Environ.
Bolded numbers exceed TEC value or Ontario LEL value
Shaded numbers exceed P£:C value



Table 7-7b
Comparison of Industry Specific Sediment Concentrations In Dead Creek Sector F to Sediment Quality Guidelines

Sauget Area I

SAMPLE ID:
Compounds

Copper (mg/kg (Jw)
Zinc (mg/kg dw)
Total PCBs(ug/kg)

Sediment Quality

Consensus -based
TEC

31 6
121
598

Sediment Quality

Consensus -based
PEC

149
459
676

S26W-0-13IN
Concentration

ft
tDM
4700
581.2

ERQ

*

S27E-0-161N
Concentration

'-1WO
••8200 ,

1811

ERQ
S28-0-10IN

Concentration

WflHK)."-
,̂3200 .<
"«470S

ERQ
S29W-0-10IN

Concentration

26
"inf ' "•:•';

24

ERQ

UJ

1 MacDonald, DO.. C G Ingersoll, and T A Berger 2000.
Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystems Arch. Environ
Bolded numbers exceed TEC value or Ontario LEL value
Shaded numbers exceed PEC value



Table 7-8a
Comparison of Ecological Borrow Pit Lake Sediment Concentrations to Sediment Quality Guidelines

Sauget Area I

Sample ID

Compounds
Herbicides (ug/kg)
? 4-n
Metals (mg/kg)
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Molybdenum
Nickel
Silver
Zinc
Pesticides (ug/kg)
4.4'-DDE
4,4'-DDT
Tolal DDT
Alpha Chlordane
Dieldnn
Endosulfan 1
Endosuffan sulfate
Endrm aldehyde
Sndnn kelone
Gamma Chlordane
qamma-BHC (Lindane)
Heptachlor epoxide
Dioxins (ug/kg)
2.3,7.8-TCDD TEQ Mammal 5

BPL-ESED-S1-02FT
Average

Concentration

38

14000
17

390
0.74

2
21
46

36000
52

1MO "-'•
0 1
05
53
2.8
310

1.1

1 1
22
048
026
4.9
95
1 4

072
0 74
4.B

4.B

00134195

ERQ

J

J
J
J
J
J
J
U

u
U
J
u
u
u
UJ
J

J
J
J
J
J
J
J
J
J
J
J
J

BPL-ESED-S2-02FT
Concentration

24

16000
17

420
082
2.7
26
64

38000
58

1406 "
0 16
0.92

' ' ' '• if';-. •' •
0 79
370

3.2
19
22
3 2
05
2 8
1.4
2 2
19
3

99
99

ERQ

UJ

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

J

UJ
J
J
J
J
J
J

UJ
J

UJ
UJ

BPL-ESED-S3-02FT
Concentration

11

11000
13

240
058
1.6
18
36

28000
34

940
0 11
037
35
25
250

1 6
1.4
3

1 2
18
1

18
1 2
18
9 4
9 4
94

0 0194186

ERQ

J

J
.1
J
J
J
J
J
J
J

J
J
J
J

UJ
J

J

J
J
J

UJ
J

UJ
J

UJ
UJ
UJ
UJ

Sediment

Quality
Guidelines 1

Consensus-based TEC

NA

NA
9 79
NA
NA
099
434
31 6

20000 *
358
460 2

0 18

227

121

3 16"
4.163

528
3 2 4 4

1 9

3 2 4 4

2 3 7
247

Sediment Quality
Guidelines 1

Consensus-based
PEC

NA

NA
33
NA
NA
4 98
111
149

40000 2

128
11002

1 06

486

459

31 3"
62 9 3

572
176 '
61 8

17 64

4 99
16

1 MacDonald, D D , C G Inqersoll, and T A Berger 2000 Development and Evaluation of Consensus Based Sediment Quality Guidelines for freshwater Ecosystems
Arcn Environ Contamin Tnxicol 3920-31

? Persaud, D , R Jaagumagi. and A Haylon 1993. Guidelines for the Protection and Management of Aquatic Sediment Qual ly in O Mario Ontario Ministry of Environment and Energy
August. 1993

? Guidelines for sum DDT
J Guidelines for Chlordane
5 Mammal TEO values were calculated for 2,3,7.8-TCDD
Ijolded numbers exceed TEC value or Ontario LEL value
shaded numbers exceed PEC value
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Table 7-8b
Comparison of Industry Specific Borrow Pit Lake Sediment Concentrations to Sediment Quality Guidelines

Sauget Area I

Sample ID:
Compounds
Copper (mg/kg dw)
Zinc (mg/kg dw)

Sediment Quality
Guidelines1

Consensus-based
TEC
31.6
121

Sediment Quality
Guidelines 1

Consensus-based
PEC
149
459

FASED-BPL-S1-
0-10IN

Concentration
9.9
380

ERQ

FASED-BPL-S2
0-1 OIN

Concentration
15

230

ERQ

FASED-BPL-S3
0-8IN

Concentration
14

300

ERQ

FASED-BPL-S4
0-1 OIN

Concentration
13

360

ERQ

FASED-BPL-S5
0-9IN

Concentration
13

280

ERQ

FASED-BPL-S6
0-11INDUP

avgd.
Concentration

17
335

ERQ

1 MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000.
Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystems. Arch. Environ.
Bolded numbers exceed TEC value or Ontario LEL value
Shaded numbers exceed PEC value
Only compounds detected at least once in this medium in this area are shown on this table.
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Table 7-8b
Comparison ot Industry Specific Borrow Pit Lake Sediment Concentrations to Sediment Quality Guidelines

Sauget Area I

Sample ID:
Compounds
Copper (mg/kg dw)
Zinc (mg/kg dw)

Sediment Quality

Guidelines'
Consensus-based

TEC
31 6
121

Sediment Quality

Guidelines 1

Consensus-based
PEC
149
459

FASED-BPL-S7
0-9IN

Concentration
18

410

ERQ

FASED-BPL-S8
0-9IN

Concentration
21

490

ERQ

1 MacDonald, D D., C.G. Ingersoll, and T.A. Berger. 2000.
Development and Evaluation of Consensus-Based Sediment
Quality Guidelines for Freshwater Ecosystems. Arch. Environ.
Bolded numbers exceed TEC value or Ontario LEL value
Shaded numbers exceed PEC value
Only compounds detected at least once in this medium in this area

Page 2 of 2



Table 7-9
Number of Taxa. Number of Organisms, and Three Dominant Taxa in Dead Creek Section F and Borrow Pit Lake Samples

Sauget Area I

Location • '~':

Dead Creek Section F

Borrow Pit Lake

Prairie du Pond Creek
(Reference Area 1 )

Reference Area 2

•••• '̂•'•.- - : Station •<>'•'* '••<";
F-1
F-2
F-3

BP-1
BP-2
BP-3

PDC-1
PDC-2
REF2-1
REF2-2

Number of Organisms
156
154
358
126
262
151
92
148

4420
87

•Number-tit Taxa
16
11
17
18
17
14
8
9
16
13

Dominant Taxon*
Chironomidae

Ceratopogonidae

Oligochaeta

Oligochaeta
Oligochaeta

Oligochaeta
Oligochaeta
Oligochaeta

Oligochaeta
Oligochaeta

2nd .Dominant Taxon
Sphaeriidae

Oligochaeta

Oligochaeta

Odonata
Oligochaeta

Oligochaeta
Ceratopogonidae

Chaoboridae
Ceratopogonidae
Ceratopogonidae

'3rd Dominant Taxon
Chironomidae

Ceratopopogonidae

Chironomidae

Oligochaeta
Ceratopogonidae

Oligochaeta
Oligochaeta
Oligochaeta

Chironomidae
Chironomidae

Total Organic Carbon, percent
4.0

14

6.1

6.7

4.5

3.3
1.2

2.3

1.3

2.0

•Dominant taxa were calculated at the genus or species level but expressed as higher taxa.
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Table 7-10
Diversity Indices for Dead Creek Section F, the Borrow Pit Lake, and Reference Areas

-; . -^v, * ' , * • • .,** »
Summation of Replicates

F-1
F-2
F-3

BP-1
BP-2
BP-3

PDC-1
PDC-2
REF2-1
REF2-2

H1 (Shannon-Weaver,
Index (natural log))3

2.28
1.66
1.60
2.53
2.09
1.56
0.66
0.58
1.09
1.24

; Relative H'i
^(HYH'rnax)13 "

0.82
0.69
0.56
0.87
0.74
0.59
0.32
0.26
0.39
0.48

; X,; (Simpson's
lndex)ci

0.14
0.25
0.31
0.11
0.23
0.35
0.74
0.79
0.53
0.49

Notes:
a: Shannon-Weaver is an index which measures species diversity. The higher the number, the
greater the species diversity.
b: Relative H1 shows how close the sample is to maximum diversity, even distribution of organisms

among the taxa is represented by "1".
c: Simpson's is an index which measures the probability of two randomly

selected organisms from a sample belonging to the same taxon. It is indirectly
proportional to heterogeneity (the higher the value, the more homogeneous the sample.
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Table 7-11
Community Composition of Six Major Taxonomic Groups

Sauget Area I

Station

F-1
F-1
F-1
F-1

F-2
F-2
F-2

F-3
F-3
F-3
F-3

BP-1
BP-1
BP-1
BP-1

BP-2
BP-2
BP-2

BP-3
BP-3
BP-3

PDC-1
PDC-1
PDC-1

PDC-2
PDC-2
PDC-2
PDC-2
PDC-2

REF2-1
REF2-1
REF2-1
REF2-1
REF2-1

REF2-2
REF2-2
REF2-2

Taxa Group (6 Total)

Chironomidae
Mollusca

Non-Chironomid Insects
Oligochaeta

Non-Chironomid Insects
Oligochaeta

Chironomidae

Oligochaeta
Chironomidae

Non-Chironomid Insects
Mollusca

Non-Chironomid Insects
Oligochaeta

Chironomidae
Other*

Oligochaeta
Chironomidae

Non-Chironomid Insects

Oligochaeta
Non-Chironomid Insects

Chironomidae

Oligochaeta
Non-Chironomid Insects

Chironomidae

Oligochaeta
Chironomidae

Non-Chironomid Insects
Crustacea
Mollusca

Oligochaeta
Non-Chironomid Insects

Chironomidae
Mollusca

Crustacea

Oligochaeta
Chironomidae

Non-Chironomid Insects

Number of Organisms

74
34
26
22

96
44
14

286
36
24
6

56
48
12
10

178
54
30

122
17
12

85
6
1

138
4
4
1
1

3210
820
320
50
20

62
14
11

Relative Abundance (%)

47.44
21.79
16.67
14.10

62.34
28.57
9.09

81.25
10.23
6.82
1.70

44.44
38.10
9.52
7.94

67.94
20.61
11.45

80.79
11.26
7.95

92.39
6.52
1.09

93.24
2.70
2.70
0.68
0.68

72.62
18.55
7.24
1.13
0.45

71.26
16.09
12.64

'Hirudinea and Nematoda
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Table 7-12
Hilsenhoff s Biotic Index of Organic Stream Pollution

Sauget Area I

Summation of Replicates
BP-1
BP-2
BP-3
F-1
F-2
F-3

PDC-1
PDC-2
REF2-1
REF2-2

Hilsenhoffs Biotic Index
(Expanded to Include

Non-Arthropod
Invertebrates)

7.88
8.86
9.18
7.63
6.71
8.65
9.55
9.69
9.42
9.04

Value of Biotic Index
0-3.5

3.51 -4.5
4.51 -5.5
5.51 -6.5
6.51 -7.5
7.51 -8.5

8.51 -10.0

Degree of Impairment
None

Possible/Slight
Some

Fairly Significant
Significant

Very Significant
Severe

'Adapted from Hilsenhoff, 1987.
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Table 7-13
HyafeMa azteca Acute Toxicity Results

Sauget Area I

Results of 10 day HyaMla azteca Acute Toxicity Tests

Survival significantrv tower than tab control *P<0.05
ID Survival (%) Growth (mg)

Lab Control 86 0223
None from Section F or Borrow Pit Lake

Growth Siqnificanttv lower than lab control PO.05
ID Survival (%) Growth (mg)

Lab Control 86 0-202
Borrow Pit 1

Borrow Pit 1 Dup.
Borrow Pit 3

89
94
91

0.156
0.154
0.154

Survival and Growth NOT significantly lower than lab control
ID Survival (%) Growth (mg)

Lab Control 86 0.202
Creek Section F-1 91
Creek Section F-2 86
Creek Section F-3 83

BorrowPit2 96

Lab Control 98

0221
0219
0.183
0.172

0268
POC-1 (reference) 98
PDC-2 (reference) 98

Reference 2-1 98
Reference 2-2 98

0254
0.404
0.393
0.335
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Table 7-14
Hyallela azteca 42 Day Chronic Survival, Growth, And Reproduction Results

Sauget Area I

ID

Day 28
Mean

Survival

Day 28
Mean Dry
Weight

(mg)

Day 35
Mean

Survival

Day 42
Mean

Survival
(%)

Day 42
Mean Dry
Weight

(mg)

Day 42 Mean
Number of

Neonates/Female

Lotic, creek habitat PDC-1 (reference) 90 0.443 83 79 0.346
PDC-2 (reference) 89 0.648 85 80 0.498
Creek Section F-1 91 0.639 89 84 0.397
Creek Section F-2 90 0.554 74 70 0.447
Creek Section F-3 89 0.661 85 76 0.406

Ref-2-1 (creek portion) 70* 64 65 0.459
'Statistically significant reduction in lotic sample response relative to reference samples PDC-1

2.6
6.2
4.8
3.8
4.8
2.3

and PDC-2; P<0.05

Lentlc, pond habitat Ref-2-2 87 0.458 85 83 0.351
Borrow Pit 1 93 0.594 88 83 0.380

Borrow Pit 1 Dup. 89 0.636 80 75 0.423
Borrow Pit 2 82 0.563 74 73 0.390
Borrow Pit 3 95 0.470 86 84 0.322
No lentic samples exhibited statistically significant reductions in response compared to PDC-1

3.4
4.1
4.2
4.3
5.3

, PDC-2, or Ref-2-2.

Laboratory Controls 12552
12615
12622
12668

55
62
55
73

0.982
0.296
0.501
0.477

51
36
38
65

46
33
35
59

0.231
0.299
0.377
0.293

0.6
1.8
4.0
2.2

Note: Reference area samples were used for comparison because survival in the laboratory control samples was low.
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Table 7-15
Acute Sediment Toxicity Testing Results with Chironomus tentans

Sauget Area I

Chironomus tentans Acute Toxicity Results (Day 10)

Survival stanfficanttv lower than
ID

Lab Control
Borrow Pit 1

Borrow Pit 1 Dup.
Borrow Prt2
Borrow Prt3

Creek Section F-1
Creek Section F-2
Creek Section F-3

Lab Control
PDC-1 (reference)
PDC-2 (reference)

Reference 2-1
Reference 2-2

lab control PO.05
Survival

94
64
40
14

53
31
16
10

100
16
55
13
11

(%) Growth (mg)
1.761
2.643
4.071
0.956
2.996
2.686
0.053*
0.969

2.065
1 .052*
2.699
0.346*
1.409

Interpretation

Acute toxicity

Acute toxicity
Acute toxicity
Acute toxicity

Acute toxicity

Acute toxicity
Acute toxicity

* Significant difference in growth.

Page 1 of 1



Table 7-16
Results of Cnfronomus fentans Chronic Survival, Growth, Emergence, and Reproduction Toxicity Tests

Sauget Area I

Lab Control

Lab Control

ID
12622

Borrow Pit 1
Borrow Pit 1 Dup.

Borrow Pit 3

12668
PDC-2 (reference)

Day 20 Mean
Survival (%)

46
0*
0*
6*

65
69

Day 20 Mean
Ash Weight

(mg)
2.959

2.923
3.074

Emergence
Proportion

(%)
45
5*
8*
14*

69
13*

Mean
Eggs

Hatched/
Female

554
0*

127*

106*

354
249

Mean Days
Survived,
Female

3.1
0*

0.3*
0.8*

3.6
1.1*

Mean Days
Survived, Male

4.9
0.7*

0.8*
1.2*

4.3
1.4*

•Significantly different from corresponding laboratory control; P<0.05

Note: Samples exhibiting acute toxicity were not tested for chronic toxicity.
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Table 7-17
Sediment Triad Evaluation

Dead Creek Section F and Borrow Pit Lake
Sauget Area I

measure

Chemistry
Number of COPCs above TEC or LEL
Number of COPCs above PEC or SEL

Benthic Community
Number of Organisms
Number of Taxa
TOC, %
Shannon Weaver Index1

Relative H'2

Simpsons Index3

Modified Hilsenhoff Biotic Index
Hilsenhoff Degree of Impairment

Sediment Toxicity2

Amphipod Acute Survival
Amphipod Acute Growth Effects
Amphipod Chronic Survival
Amphipod Chronic Growth Effects
Amphipod Chronic Reproduction Effects
Chironomid Acute Survival
Chironomid Acute Growth Effects
Chironomid Chronic Survival
Chironomid Chronic Growth Effects
Chironomid Chronic Effects on Emergence
Chironomid Chronic Reproductive Effects

Dead Creek Section F Borrow Pit Lake

{f:r-:£MJ,y*%:.#.
v 4. •'..';••;••

156

16

4

2.28

0.82

0 14
7.88

Very Significant

NE
NE
NE
NE

NE

X

NE

NT

NT

NT

NT

f-':f\2 • . ' : • •

•:':''S

154

11

14

1.66

069

0 25
8.86

Severe

NE
NE
NE

NE

NE

X

X

NT

NT

NT

NT

'r'.'J^JII '̂y-,
• . ' • ' < • ' 4 • ' ' '

358

M

6 1

1 6

0.56

0 31
9.18

Severe

NE
NE
NE

NE

NE

X

NE

NT

NT

NT

NT

6
1

126

18

6.7

2.53

0.87

0.11

7.63

Very Significant

NE

X
NE

NE

NE

X

NE

x ".'
NT

X

X

10 .
2

262

17

4.5

2.09

0.74

0.23

6.71

Significant

NE
NE

NE

NE

NE

X

NE

NT

NT

NT

NT

7
0

151

14

33

1 56

0.59

0.35

8.65

Severe

NE

X

NE

NE

NE

X

NE

X
NT

X

X

Prairie du Pont Ref. Area 1 Long Slash Creek Ref Area 2 Ref Area 2

3

0

92

8

1.2

0.66

0.32

0.74

9.55

Severe

NE

NE

NE

NE

NE

X

X

NT

NT

NT

NT

1

0

148

9

2.3

0.58

0.26

0 79
9 69

Severe

NE

NE

NE

NE

NE

X

NE

NE

NE

X

X

1

0

4420
16

1.3

1 09

0.39

0 53
9.42

Severe

NE

NE

NE

NE

NE

X

X

NT

NT

NT
NT

3

0

87

13

2

1.24

048

0.49

9.04

Severe

NE
NE

NE

NE

NE

X

NE

NT

NT

NT

NT

Average
Reference Area

2

0

109"

10'
1 7

0.89

0 36

0.64

9.43

Severe

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

' The Shannon-Weaver index is a measure of species diversity; the higher the index, the more diverse the sample.
:Relative H1 is a measure of the eveness of distribution of organisms among taxa. The most even distribution is theoretically has a H1 value of 1.
3Simpson's Index is indirectly related to sample heterogeneity; the lower the value, the more heterogeneous the sample.

"X indicates an effect was measured in that sample. NT indicates the sample was not tested for (hat effect. Samples for which acute toxicity was high were not carried through chronic toxicity testing.

NA = not applicable
NE = no statistically significant effect measured in sample.
• indicates that sample SED-RA2-S1 was not included in average
Shading indicates a possible measurement of effect relative to the reference areas



TabllVlB
List of Fish and Wildlife Species Observed On and Near Dead Creek and the Borrow Pit Lake

Sauget Area I

Common Name

AMPHIBIANS

Northern cricket frog

Bullfrog

American Toad

Gray Treefrog
3ickerel Frog

REPTILES

Red-eared Slider
Painted Turtle

BIRDS

Yellow-rumped warbler

White-crowned sparrow

White-throated sparrow

Vesper sparrow

Swamp sparrow

Red-billed gull

Red-bellied woodpecker

Orange-crowned warbler

Norhern flicker

Nashville warbler

House finch

Hooded merganser

Herring gull

Great horned owl

Golden-crowned kinglet

Gadwall

Fox sparrow

Field sparrow
Eurasian tree sparrow

Scientific Name

Acris crepitans

Rana catesbeiana

Bufo americanus

Hyla versicolor

Rana palustris

Pseudemys scripts

Chrysemys picta

Dendroica corona/a

Zonotrichia leucophrys

Zonotrichia albicolis

Pooecetes gramineus

Melospiza geogiana

Laws delawarensis

Melanerpes carolinus

Vermivora celata

Colaptes auratus

Vermivora ruficapilla
Carpodacus mexicanus

Lophodytes cucullatus

Lams argentatus

Bubo virginianus

Regulus satrapa

Anas

Passerella ilica

Spizalla pusilla

Passer montanus

Dead Creek Floodplain Dead Creek and Borrow Pit Lake
Wet/ ; Dead & Prairie

Upland , Wet/Dry Riparian Terrestrial du Pont Borrow Pit Aquatic Mississippi
Shrubs Field Woods Wetland System1 Creeks Lake System1 River

! ' i • • ; ; . . . . . . L . . ... _ . . _ . _ .

I • '

I , ;

'• ° .P.- . . . ' . . .'"
i 0 o

o ; x ; x ; x x
X 0 X X . - . . . - - . . . . - .

X O X X X . . . - . - - - - . . . .

' . : . . . . . . . . . _ _ _ . .
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O

T o ' ; "" " ; ": '
'• 0 ;

'. ! °
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Table 7-18
LIU of Flth and Wlldllft Sp«cltt Ob»«rv«d On and Near Doad Crtok and tht Borrow Pit Lakt

8aug«t Area I

Doad Cr*«k Floodplaln

Common Name

Eaulern lowhoe
Eailern moadowlsrk

Ea»lem bluebird
Oark-ayod Junco

Canada Gooae
Uluck cupped Chickadee

Irtiwn Thrafther

American Ulack Duck

American Cool

drool Hlno Heron

Groal Egral

Snowy Egrel

Lillln Illue Moron

Onltln Egrel

r,r«ion-l>ncknd Hnron

lllnr.k-rrnwnod Nlghl-Hnron

Wood Duck

Mnllnrri

Turkey Vullure
Rnld Eagle'

Rnd -lulled Hawk

American Keilrel

Northern Bobwhlte

KHIdeer

rtor.k Dove

Mourning Dove

Yellow-billed Cuckoo

Chimney Swift

Gelled Kingfisher

Hed-headed Woodpecker

Downy Woodpecker

Eastern Phoebe

Eastern Kingbird

Tree Swallow

Bank Swallow

Cliff Swallow

Barn Swallow

Selentlfte Name

rtp-a./ytfW^rh«(m«,
SlumoHa magna
Siaiia IMM

Junco hyfmalit

Rranla cmnattonui
Puec/to atrtcapH/ut

Titiiiflitma luhim

Ana* iiilHIpat

1 ullca amcitcana

Aiitoa /HHTX/MM

Caunorodiu* albui

fyietta coem/en

1 grttta Htula

Ihibulciii Ibli

fliiforfctoi itrtalus

Nyr.nrorai nyfttcmu*

Alt sponta

Anna plnlyrttynchon

Cnthaltol aura

t IttlttHHtlti* faitcocophalus

rli/'nn larnalr.tmilK

TO/GO sparverliis

Collnus vlrglniamis

Charadrius mcltenii

Columbe IMe

Zonaltia mscroura

Coccytui nmgricentii

Ctmelurt pelagic*

Ceryle aleyon

Malanerpei erythmcaphalut

Plcaltfet putwKvnt

Seyoml» phoebe

Tyrannui tyrtnnui
Tachyclntta blcolor

Rlparit lipaiia

Hlrundo pyrrhonota

H/rundo rustics

Wet/
Upland

Shrubs

0

X

X

X

X

0

o

0

0

0

0

X

0

X

X

X

X

Wet/Dry

Field

X

0

O

X

o

o
o
X

0

X

0

X

0

0

0

0

0

Mlpartan

Woods

O

X

X

X

X

X

o

0
o
X

0
0
0

X

X

X

X

Terrestrial
Wetland System'

0
O

O
O
O
O
O

O

O
0

0

o
o
o
0

0

o

o

0
0

0

Dtad Crttk and Borrow Pit Lake
Dead & Prairie

du Pont

Creeks

O

o
0

o

o
o
o
o

X

0

0

0

X

0

X

X

0

•orrowPH
Lake

X

o
o
o

0

X

X

X

X

0

0

X

X

X

X

X

0

Aquallc Mississippi
System' River

O

0

o
o o

o
o
o

o
0 0

O X

o x

X

X

0 O

X

X

X

X

X

X
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ble%-Table7-18
List of Fish and Wildlife Species Observed On and Near Dead Creek and the Borrow Pit Lake

Sauget Area I

Common Name

Blue Jay

American Crow

Carolina Chickadee

Tufted Titmouse

White-breasted Nuthatch

Brown Creeper

Carolina Wren

House Wren

American Robin

Gray Catbird

Nothern Mockingbird

Cedar Waxwing

European Starling

Common Yellowthroat

Northern Cardinal

ndigo Bunting

Song Sparrow

Red-winged Blackbird

Common Crackle

Northern Oriole

American Goldfinch

House Sparrow

MAMMALS

Eastern gray squirrel

Eastern cottontail

Eastern chipmunk

Common muskrat

Gray Squirrel

Fox Squirrel

Beaver

Raccoon

White-tailed Deer

(Scientific Name

Cyanoc/fta cristate

Corvus brachyrhynchos

Parus carolinensis

Parus bicolor

Sitta carolinensis

Certhia americana

Thryothorus ludovicianus

Troglodytes aedon

Turdus migratorius

Dumetella carolinensis

Mimus polyglottos

Bombycilla cedrorum

Stumus vu/garis

Geothylpis trichas

Cardinalis cardinalis

Passerina cyanea

Melospiza melodia

Agelaius phoeniceus

Quiscalus quiscula

Icterus galbula

Carduelis tristls

Passer domesticus

Sciurus carolinensis

Sylvilagus fioridanus

Tamias striatus

Ondatra zibethicus

Sciurus carolinensis

Sciurus niger

Castor canadensis

Procyonlotor

Odocoileus virginianus

Wet/

; Upland

< Shrubs"

X

X

X

o
o
0

0

X

0

X

0

o
o
0

0

o

o

o

0

0

Dead

Wet/Dry

Field

0

O

X

o

o
o
X

0

X

X

o

Creek Floodplain Dead Creek and Borrow Pit Lake

Riparian

Woods

0

O

O

o
o
o
X

o
0

0

o
o
X

0

0

X

o
o
o
o

0

0

0

0

0

Dead & Prairie

Terrestrial du Pont Borrow Pit Aquatic Mississippi
Wetland System1 Creeks Lake ; System1 River

0

0

O

o
o
0

o

o ; •
o
0

0

0

o

o
0 0 0

0

0

o ;

0

0

0

o

O 0 O 0

0 0 O

o
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Ttblt7-18
Lltl of Flan and Wildlife Spvcloa Obitrvod On and Notr Doad Crtak and the Borrow Pit Lake

Saugot Aroa I

Common Neme

FISH-

Blaekitripe loptninnow

Rnwfin

(Ji7/ard Shad

(irasi Pickeral

( :<immon Htmerollnr

( inklhah

C«i|>

liolclmi Shlnar

Iligmoulli Shlnar

Hod Shinnr

Sand Shlnar

Fnlhnnd Minnow

r.tnnk Chuh

Whllo SiicKor

illgmnuth Uuftalo

lllnr.k Uullhond

Ynllow Bullhead
Chnnnnl Cntfliih

Mnnqullonnh

C'irrinn Sunfliih

Wnrmoulh

OrnngtupollBd Sunflih

[llunglll

Lnrgomoulh Dan*

OlacK Crappla

FreihwHler Drum

While Bam

Grapple

While Grapple

Brown Bullhead

Black Bullhead

Gar
Spoiled Gar

Johnny Darter

•OwftllflO NMfW

Fundulut nolalut

Anna carVa
OnraitvrM capotlmnum

1 tit>* anmtcatiui

t '.amixtMlnna amvnalum

Cara*f/ii» aurafu*
(.>(>""»» caipio

Nntemtgrxiui cryioloucai

Nntmptt Oor*»llt

Nnlmftl* liilnntlt

Notmpl* »lr»m>n»i;«

1'tmophnlet pro/rw/ai

Snmotlliiii almnwci/lnlui

Cntnstnmu* commoixnnl

/(.1/nbu.i cyprtnellua

Ir.tnlimia mains

Icta/iinm nalallf

k.lahmiti punclalus

Gnmbmtle atflnli

1 apntnlg cymifllut

1 apnmlH guloids

Loptmls hiimil/i

Lopomlt macrochltui

Mlc.mptarui mlmoldet

Pomox/n nlgromaculalui

Aplodlnoltii gninnltni

Marona chiysopi

I'onmxli tpp

Pomaxlt annular!*

Atnalutut nebuloiui

Amelurui me/at

LeplsottouB ipp

Leplsosttui ocultlui

Ethoosloma nlgrum

D«ad Cr*«k Floodplaln Ooad
W*V Deed 4 Prairie

Upland Wei/Dry Riparian Terreelftel duPonl

Bhrube 'leM Wood* Wetland •yetem' Creeke

SO
SO

so
so
so
so
so
so
so
so
so
so
so
so
so
so

O4SO

so
so
so
so
so
so
so
so

Croak and Borrow Pit Lake

Borrow PM Aquatic Mlealaelppl
Lake >yalem' River

O

o

O

o

0
0
0
o
o
0
0
o
o
0
0
0
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bleVTableVlS
List of Fish and Wildlife Species Observed On and Near Dead Creek and the Borrow Pit Lake

Sauget Area I

Dead Creek Floodplain Dead Creek and Borrow Pit Lake

Common Name

Silver Carp

Quillback

Moon eye

Gold eye

Walleye

Wet/ . i ! Dead & Prairie

Upland i Wet/Dry Riparian Terrestrial du Pont

Scientific Name Shrubs • Field Woods Wetland System1 Creeks

Hypophthalmichthys molitrix

Carp/odes cyprinus

Hiodon tergisus

Hiodon alosoides <

Stizostedion vitreum

Small unidentified fish i O

• From Atwood, E.R

Except where noted,

X - Species Probably Utilizes Habitat O - Species Observed in the Habitat

SO - Species Observed in the Prairie du Pont drainage during 1984 State Stream Survey i

. 1992. Assessment of Fisheries Quality of Streams in the American Bottoms Basin. iL Deot. of Conservation. 48 DD.

observations were made during wildlife survey in 1996.

Borrow Pit Aquatic Mississippi

Lake System1 River

O

0

O

O

0

0 0

: • -

-

'Observations made in November 2000.
2

- - - . . . . . . , . . '
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P1*vU Conctfltf Jtior
Table 7-19

is in Dead Creek Section F and both Reference ATMS
SaugetAreal

Comoound
Herbicides (ug/kg)

2.4-O
2.4-OB
Dic3fflb3

MCPA
MCPP

Metals (moAQ)
Aluminum, Total
Antimony
Arsenic Total
Barium. Total
Cadmium, Total
n̂rorraum. Total

Copper. Total
Iron
Lead. Total
Manganese
Mercury
Jotybdenum
Nfckel, Total
Selenium
SKw
Zinc, Total

Total PCS* (ug*o)
Pesticide* (uoAo)

4.4--000
4.4--OOE
4.4--OOT
AfcJrin
Alpha Chtordane
dete-BHC
Oiektrin
•ndosuttan I

cnoosunari ii
knoosunan sivtaie
Endnn atteftyde
Entftmkatone
iiMMM CMontaffW

ytfivuA-BHC (Indane)
iteptacnor
tep&cMor opoxxte
Isffioxyctiior

SVOC(u^ko)
Di5<2-etfyt.«xy<]phttata«e
Dk~n-buty*)httataie
heCiytphffuidie
^^^-^^-jjj^-j^-.^crapivnyiw

Muuf «• !• icl H;

UM UU|E |nULN W W Ml 19

BenztXfl̂ i.i)per>4ene
mdeno(l Z3<^J)pyrene
uoenz(dji jann acene
Z3.7.8-TCOO TEQ Mammal

Z3.7.8-TCOO TEQ Brt

Site
Maximum

ND
NO
ND
7

NO
ND
NO

44
0.13
0.56
ND

0.097
ND
2.1
ND
1.2
ND
ND
NO
2.6
ND
ND
26
ND

NO
NO
NO
0.81
NO
NO
NO
NO
NO
NO
NO
ND
3.1
NO
1.9
NO
NO

ND
NO
ND
32
NO
59
52
140
360
300
76

0.000202
9.73E-05

Site Average

NO
ND
ND

28.5
ND
ND
ND

37
0.115
049
ND

0.1735
ND
2

ND
0.82
ND
ND
ND
1.9
ND
ND
23
ND

ND
ND
ND

3.905
ND
ND
ND
ND
ND
NO
ND
NO
5.05
ND
1.85
ND
ND

ND
NO
ND
58.5
ND
72

68.5
113
223

192.5
80.5

0.00017
8.48E-05

Reference
Maximum

NO
ND
1.8
NO
ND

1300
2

360
NO
1.1
NO
ND
0.53
1.3
NO
0.64
ND
NO
ND
ND
NO
NO
8.3
ND

ND
ND
NO
1

NO
NO
NO
NO
ND
ND
ND
ND
NO
ND
3.8
NO
NO

ND
ND
ND
ND
ND
16
21
37
390
440
400

8.46E-05
£97E-O5

Reference
Average

ND
NO
5.9
ND
NO

1150
6

260
ND
0.78
ND
ND
0.39
1.13
ND
0.47
ND
ND
ND
ND
ND
ND
735
ND

ND
NO
ND
4

ND
ND
NO
ND
ND
ND
NO
ND
ND
NO
5.4
ND
NO

ND
ND
ND
ND
ND
51
53
26
315
330
290

5.75E-05
2.06E-05
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Table 7-20a
Results of Food Chain Modeling

Sauget Area I Creek Sector F

Compound
2,4-D
2,4-DB
Dicamba
Dichloroprop
MCPA
MCPP
Pentachlorophenol
Aluminum, Total
Antimony
Arsenic, Total
Barium, Total
Beryllium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Iron
Lead, Total
Manganese

Mercury
Molybdenum
Nickel, Total
Selenium
Silver
Vanadium, Total
Zinc, Total
Total PCBs
Total DDT
Akjrin
Alpha Chlordane
delta-BHC
Dteldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Llndane)
teptachtor

Heptachlor epoxide
Methoxychlor
Total PAHs
bis(2-ethylhexyl)phthalate
Di-n-butylphthalate
Diethylphthalate
Acenaphthylene
Fluoranthene
Benzo(b)fluoranthene
>enzo(k)fluoranthene
lenzo(a)pyrene
)enzo(g,h,i)perylene
ndeno(1 ,2,3-c-d)pyrene
Dibenz(a,h)anthracene
Dtoxin-TEQ

SCENARIO1

Mallard Duck-
Creek Sector F Plan
Ingestion- Average
shallow sediment

NOAEL
Hazard
Index
NB

O.E+00
NB
NB
NB
NB
NB

1.E-04
NB

2.E-05
9.E-06

NB
2.E-05
2.E-05
1.E-05

NB
2.E-04
3.E-07
8.E-05
4.E-07
6.E-06
O.E+00

NB
3.00E-06
4.E-04
3.E-07
9.E-06

NB
1.E-09
5.E-10
1.E-07
2.E-10
4.E-10
2.E-10
7.E-07
6.E-07
2.E-07
O.E+00

NB
NB
NB

2.E-06
O.E+00
O.E+00

NB
*

«•

*

*

*

*

*

*

1.E-05

LOAEL
Hazard
Index
NB
NB
NB
NB
NB
NB
NB
NB
NB

7.E-06
4.E-06

NB
2.E-06
5.E-06
8.E-06

NB
2.E-05

NB
8.E-06
4.E-08
4.E-06
O.E+00

NB
NB

4.E-05
3.E-08
9.E-07

NB
3.E-10
1.E-10

NB
NB
NB
NB

7.E-08
6.E-08
4.E-08
O.E+00

NB
NB
NB

2.E-07
NB

O.E+00
NB
•
•
•
*
*
•
*
•

1.E-06

Mallard Duck-
Creek Sector F
Plant Ingestion-

Maximum shallow
sediment

NOAEL
Hazard
Index
NB

O.E+00
NB
NB
NB
NB
NB

4.E-01
NB

4.E-02
2.E-02

NB
7.E-02
6.E-02
3.E-02

NB
8.E-01
8.E-04
3.E-01
2.E-03
2.E-02
O.E+00

NB
7.00E-03
9.E-01
1.E-03
2.E-02

NB
4.E-06
1.E-06
2.E-04
9.E-07
1.E-06
4.E-07
2.E-03
2.E-03
4.E-04
O.E+00

NB
NB
NB

8.00E-03
O.E+00
O.E+00

NB
*

»

*

*

*

*

*

•

3.E-02

LOAEL
Hazard
Index
NB
NB
NB
NB
NB
NB
NB
NB
NB

2.E-02
1.E-02

NB
5.E-03
1.E-02
2.E-02

NB
8.E-02

NB
3.E-02
2.E-04
1.E-02
O.E+00

NB
NB

1.E-01
1.E-04
2.E-03

NB
8.E-07
2.E-07

NB
NB
NB
NB

2.E-04
2.E-04
9.E-05
O.E+00

NB
NB
NB

8.E-04
NB

O.E+00
NB
*
*
•
*

*
*
*
*

3.E-03

Mallard Duck-Creek
Sector F Plant

Ingestion- Average
combined shallow
and deep sediment

NOAEL
Hazard
Index
NB

O.E+00
NB
NB
NB
NB
NB

1.E-04
NB

2.E-05
9.E-06

NB
2.E-05
2.E-05
3.E-05

NB
2.E-04
3.E-07
8.E-05
4.E-07
6.E-06
O.E+00

NB
3E-06
5.E-04
4.E-06
9.E-06

NB
1.E-09
5.E-10
1.E-07
2.E-10
4.E-10
2.E-10
7.E-07
6.E-07
2.E-07
O.E+00

NB
NB
NB

2.E-06
O.E+00
O.E+00

NB
•

*

*

*

*

*

•

*

1.E-05

LOAEL
Hazard
Index
NB
NB
NB
NB
NB
NB
NB
NB
NB

7.E-06
4.E-06

NB
2.E-06
5.E-06
2.E-05

NB
2.E-05

NB
8.E-06
4.E-OB
4.E-06
O.E+00

NB
NB

6.E-05
4.E-07

9.0.E-07
NB

3.E-10
1.E-10

NB
NB
NB
NB

7.E-08
6.E-08
4.E-08
O.E+00

NB
NB
NB

2.E-07
NB

O.E+00
NB

1.E-06

Mallard Duck-Creek
Sector F Plant

Ingestion-
Maximum combinec
shallow and deep

sediment

NOAEL
Hazard
Index
NB

O.E+00
NB
NB
NB
NB
NB

4.E-01
NB

4.E-02
2.E-02

NB
7.E-02
6.E-02
2.E-01

NB
8.E-01
8.E-04
3.E-01
2.E-03
2.E-02
O.E+00

NB
7E-03
2.E+00
6.E-02
2.E-02

NB
4.E-06
1.E-06
2.E-04
9.E-07
1.E-06
4.E-07
2.E-03
2.E-03
4.E-04
O.E+00

NB
NB
NB

8.E-03
O.E+00

0
NB
*

*

•
*

*

•

*

•

3.E-02

LOAEL
Hazard
Index
NB
NB
NB
NB
NB
NB
NB
NB
NB

2.E-02
1.E-02

NB
5.E-03
1.E-02
2.E-01

NB
8.E-02

NB
3.E-02
2.E-04
1.E-02
O.E+00

NB
NB

2.E-01
6.E-03
2.E-03

NB
8.E-07
2.E-07

NB
NB
NB
NB

2.E-04
2.E-04
9.E-05
O.E+00

NB
NB
NB

8.E-04
NB
0

NB
*

*

*

*

•

«

*

*

3.E-03

1ln this scenario, the mallard is assumed to ingest plants, sediment, and surface
water.
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of Food Chain Modeling
Sauget Am I Ow* Sector F

1Th,l totranot was modelBd uang i«e ipccfc BAFs. Tnematardvas
fc. larjmei*. and ajlace «<J*-t The great t*je heron was assumed to ingest
The ntffu *a* assjned to rtgut fan and tutacc voter. The tree siatom was

asstmec to mgest meets and surface waar in addition to cte-sziecxic BAF*. Vie reed corantratians
tor *w STM inaglu n scanano men modeled uw>g kteratue BSAFs and Ktratre legiaaion equations
(tor some meMs and PC&s)
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Table 7-20a
Results of Food Chain Modeling

Sauget Area I Creek Sector F

Compound
2,4-D
2,4-DB
Dicamba
Dichloroprop
MCPA
MCPP
Pentachlorophenol
Aluminum, Total
Antimony
Arsenic, Total
Barium, Total
Beryllium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Iron
Lead, Total
Manganese
Mercury
Molybdenum
Nickel, Total
Selenium
Silver
Vanadium, Total
Zinc, Total
Total PCBs
Total DDT
AMrin
Alpha Chlordane
delta-BHC
Diekjrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
leptachlor

Heptachtor epoxlde
Methoxychlor
Total PAHs
bis(2-ethylhexyl)phthalate
Di-n-butylphthalate
Diethylphthalate
Acenaphthylene
Fluoranthene
Benzo(b)fluoranthene
Benzo(k)f)uoranthene
)enzo(a)pyrene

Benzo(g,h,i)perylene
lndeno(1,2,3-c-d)pyrene
Dibenz(a,h)anthracene
Dioxin - TEQ

SCENARIO3

Female Muskrat-
Creek Sector F Plan
Ingestton-Average
shallow sediment

NOAEL
Hazard
Index

6.E-05
O.E+00
O.E+00

NB
O.E+00
O.E+00
O.E+00
5.E+01
9.E-01
1.E-01
5.E-02
2.E-03
1.E-01
3.E-05
1.E-01

NB
1.E-01
1.E-02
5.E-02
6.E-02
4.E-02
O.E+00
O.E+00
5.E-01
1.E-01
1.E-03
1.E-04
2.E-03
4.E-06
5.E-05
1.E-03
5.E-05
9.E-05
5.E-05
5.E-04
4.E-04
6.E-04
O.E+00
7.E-03
1.E-04
1.E-05

*

O.E+00
O.E+00
O.E+00

NB
5.E-06

NB
NB

1.E-01
NB
NB
NB

7.E-01

LOAEL
Hazard
Index
1.E-05

O.E+00
O.E+00

NB
O.E+00
O.E+00
O.E+00
5.E+00
9.E-02

NB
4.E-02
2.E-04
1.E-02

NB
9.E-02

NB
1.E-02
3.E-03
1.E-02
6.E-03
2.E-02
O.E+00
O.E+00
5.E-02
5.E-02
6.E-04
2.E-05
4.E-04
2.E-06
5.E-06
1.E-04

NB
NB
NB

5.E-05
4.E-05
3.E-04
O.E+00
7.E-04
1.E-05
5.E-06

*

O.E+00
O.E+00

NB
NB
NB
NB
NB

1.E-02
NB
NB
NB

7.E-02

Female Muskrat-
Creek Sector F Plan
Ingestion-Maximum

shallow sediment

NOAEL
Hazard
Index

6.E-05
O.E+00
O.E+00

NB
O.E+00
O.E+00
O.E+00
7.E+01
1.E+00
1.E-01
6.E-02
3.E-03
2.E-01
4.E-05
1.E-01

NB
2.E-01
2.E-02
1.E-01
1.E-01
6.E-02
O.E+00
O.E+00
7.E-01
1.E-01
2.E-03
1.E-04
2.E-03
6.E-06
5.E-05
1.E-03
1.E-04
1.E-04
5.E-05
8.E-04
6.E-04
6.E-04
O.E+00
7.E-03
1.E-04
2.E-05

*

O.E+00
O.E+00
O.E+00

NB
5.E-06

NB
NB

1.E-01
NB
NB
NB

1.E+00

LOAEL
Hazard
Index
1.E-05
O.E+00
O.E+00

NB
O.E+00
O.E+00
O.E+00
7.E+00
1.E-01

NB
4.E-02
2.E-04
2.E-02

NB
1.E-01

NB
2.E-02
6.E-03
2.E-02
1.E-02
3.E-02
O.E+00
O.E+00
7.E-02
7.E-02
9.E-04
3.E-05
4.E-04
3.E-06
5.E-06
1.E-04

NB
NB
NB

8.E-05
6.E-05
3.E-04
O.E+00
7.E-04
1.E-05
B.E-06

*

O.E+00
O.E+00

NB
NB
NB
NB
NB

1.E-02
NB
NB
NB

1.E-01

Female Muskrat-
Creek Sector F Plant
Ingestion-Average
combined shallow

and deep sediment

NOAEL
Hazard
Index
6.E-05
O.E+00
O.E+00

NB
O.E+00
O.E+00
O.E+00
5.E+01
9.E-01
1.E-01
5.E-02
2.E-03
1.E-01
3.E-05
3.E-01

NB
1.E-01
1.E-02
5.E-02
6.E-02
4.E-02
O.E+00
O.E+00
5.E-01
2.E-01
1.E-02
1.E-04
2.E-03
4.E-06
5.E-05
1.E-03
5.E-05
9.E-05
5.E-05
5.E-04
4.E-04
6.E-04
O.E+00
7.E-03
1.E-04
1.E-05

*
O.E+00
O.E+00
O.E+00

NB
5.E-06

NB
NB

1.E-01
NB
NB
NB

7.E-01

LOAEL
Hazard
Index
1.E-05

O.E+00
O.E+00

NB
O.E+00
O.E+00
O.E+00
5.E+00
9.E-02

NB
4.E-02
2.E-04
1.E-02

NB
2.E-01

NB
1.E-02
3.E-03
1.E-02
6.E-03
2.E-02
O.E+00
O.E+00
5.E-02
8.E-02
7.E-03
2.E-05
4.E-04
2.E-06
5.E-06
1.E-04

NB
NB
NB

5.E-05
4.E-05
3.E-04
O.E+00
7.E-04
1.E-05
5.E-06

*

O.E+00
O.E+00

NB
NB
NB
NB
NB

1.E-02
NB
NB
NB

7.E-02

Female Muskrat-
Creek Sector F Plant
Ingestion-Maximum
combined shallow

and deep sediment

NOAEL
Hazard
Index
6.E-05
O.E+00
O.E+00

NB
O.E+00
O.E+00
O.E+00
7.E+01
1.E+00
1.E-01
6.E-02
3.E-03
2.E-01
4.E-05
1.E+00

NB
2.E-01
2.E-02
1.E-01
1.E-01
6.E-02
O.E+00
O.E+00
7.E-01
3.E-01
1.E-01
1.E-04
2.E-03
6.E-06
5.E-05
1.E-03
1.E-04
1.E-04
5.E-05
8.E-04
6.E-04
6.E-04
O.E+00
7.E-03
1.E-04
2.E-05

*

O.E+00
O.E+00
O.E+00

NB
5.E-06

NB
NB

1.E-01
NB
NB
NB

1.E+00

LOAEL
Hazard
Index
1.E-05
O.E+00
O.E+00

NB
O.E+00
O.E+00
O.E+00
7.E+00
1.E-01

NB
4.E-02
2.E-04
2.E-02

NB
8.E-01

NB
2.E-02
6.E-03
2.E-02
1.E-02
3.E-02
O.E+00
O.E+00
7.E-02
1.E-01
5.E-02
3.E-05
4.E-04
3.E-06
5.E-06
1.E-04

NB
NB
NB

8.E-05
6.E-05
3.E-04
O.E+00
7.E-04
1.E-05
8.E-06

•

O.E+00
O.E+00

NB
NB
NB
NB
NB

1.E-02
NB
NB
NB

1.E-01

Female Muskrat-
Creek Sector F Snail
Ingestion-based on
BAF and average

sediment

NOAEL
Hazard
Index
6.E-05

NE
NE
NB
NE
NE
NE

3.E+02
2.E+00
4.E-01
5.E-02
2.E-03
6.E-01
3.E-04
2.E+00

NB
7.E-01
1.E-02
5.E-02
6.E-02
1.E-01

NE
NE

5.E-01
4.E-01
2.E-02
1.E-04
6.E-05
4.E-06
5.E-05
1.E-03
5.E-05
9.E-05
5.E-05
5.E-04
4.E-04
4.E-04

NE
2.E-05
1.E-04
1.E-05

*

NE
NE
NE
NB

5.E-06
NB
NB
NE
NB
NB
NB

3.E+00

LOAEL
Hazard
Index
1.E-05

NE
NE
NB
NE
NE
NE

3.E+01
2.E-01

NB
4.E-02
2.E-04
6.E-02

NB
2.E+00

NB
7.E-02
3.E-03
1.E-02
6.E-03
7.E-02

NE
NE

5.E-02
2.E-01
1.E-02
2.E-05
1.E-05
2.E-06
5.E-06
1.E-04

NB
NB
NB

5.E-05
4.E-05
2.E-04

NE
2.E-06
1.E-05
5.E-06

*

NE
NE
NB
NB
NB
NB
NB
NE
NB
NB
NB

3.E-01

River Otter-Dead
Creek Sector F Fish
Ingestion-based on
BAF and average
shallow sediment

NOAEL
Hazard
Index
1.E-08

NE
NE
NB
NE
NE
NE

1.E-02
3.E-05
4.E-06
1.E-05
6.E-07
1.E-05
4.E-08
7.E-05

NB
4.E-05
2.E-06
5.E-03
1.E-05
3.E-06

NE
NE

1.E-04
4.E-04
6.E-05
2.E-05
1.E-08
9.E-10
1.E-08
3.E-07
1.E-08
2.E-08
1.E-08
1.E-07
9.E-08
2.E-09

NE
5.E-09
2.E-08
2.E-09

*
NE
NE
NE
NB
NE
NB
NB
NE
NB
NB
NB

2.E-03

LOAEL
Hazard
Index
3.E-09

NE
NE
NB
NE
NE
NE

1.E-03
3.E-06

NB
8.E-06
5.E-08
1.E-06

NB
5.E-05

NB
4.E-06
7.E-07
9.E-04
1.E-06
2.E-06

NE
NE

1.E-05
2.E-04
3.E-05
3.E-06
3.E-09
5.E-10
1.E-09
3.E-08

NB
NB
NB

1.E-08
9.E-09
1.E-09

NE
5.E-10
2.E-09
1.E-09

•
NE
NE
NB
NB
NB
NB
NB
NE
NB
NB
NB

2.E-04

In this scenario, the muskrat was assumed to Ingest biota (plants or snails), sediment, and surface water. The snail scenario is
based on modeled snail concentrations using site-specific BAFs. The river otter is assumed to ingest fish, sediment, and
surface water, the fish concentrations are modeled based on site specific BAFs.
Notes:
NE = Not evaluated (not detected in biota and, therefore, no BAF could be calculated)
NB = Benchmark not available
Average scenario uses area use factors and migration factors where appropriate
Maximum scenario assumes receptor is restricted to site
• PAHs were evaluated as total PAHs for birds, but for individual compounds for mammals
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Tabto7-20b
RM<*§ ol Food Chain UnMtag
Saugct Area I Borrow Pit Lak*

Compound
2.4-0
z«-o8
Dvamba
3*KMrjropiop
UCPA
UCPP

Mummm. Total
Anfenony
AraericToW
Barwn. Total
Beryfcjm. Total
Cadrnjun. Total

•̂UMiHjnv. Total
Copper. Total
ran
.•ad Total
I4anĵ iece
Uercury
UMyDdenurn
NUM. ToW
Sotonun

SCENARIO1

RMcrOner-
BonuMv P< Fitfi

kngotton—
Amraga tfidfcjx

S6dvnen(

NOAB.
Hj/d(U
index
9E-06
3 E-06
IE-OS
NB

5E-O4
OE«OO
m C J*MtO C-4JO

2 E-01
3 E-04
6E-OS
2 E-04

7 E-06
2 E-05
4 E-07

1E-04

NB
1E-04
1E-04
9 E-03

LOAB.
Hazard
index

2E-OB
9 E-07
3 E-06

MB
2E-0*
OE*OO
a C_ATO t-U'

2 E-02
3 E-05

NB
2 E-04
6 E-07

2 E-06

NB
1 E-04

NB
1E-05
4 E-05
2 E-03

8 E-05 8 E-06

Rrver Oner-Borrow
P« Fish Ingesaon-
MaMTxrn shafcw

S6dvnent

NOAEL
Hazard
Index
9E-O6
3 E-04
1 E-03

NB
6 E-02
OE*OO
A C_A4D C-O*

i£«01
3 E-02
7 E-03
3 E-02
8 E-04

2 E-03
7 E-05

2 E-02
NB

ZE-02
2 E-02
2.E+OO
1 E-C2

IE-OS 5 E-06 1E-03
4E-O3 3 E-03 7 E-01

S*»er 3E-07 3E-OS 3 E-05
Varadwn. Total 1 E-O3 1 E-O4 2E-01
Zinc. ToW 3E-04 2E-04 4 E-02
ToW PCSt 1 E-03 7 E-O4 3 E-01
Total DOT 4E-O5 7E-06 6 E-03
At*»t OE+00 OE+00 0 E+00
AtofeCntordane 3E-06 2E-06 7E-04
iMUQI-C 2E-07 BE-06 2 E-05
CMdnn 3E-07 2E-07 3 E-05
Endocufenl 2E-07 NB 3E-O5
Endouftanll OE+OO NB 0 E+OO
EndoaMan atfale 4E-07 NB 6 E-05
Enrjm aldanyd* 4E-07 4E-O8 5 E-05
FjuljUL k^Aw^ O C-/TT 1 C SM ? C_I\Ccnonn hnone 2c-O7 Zc-06 Z.E-O5
Gamma Chtardane 6 E-06 3 E-06 1 E-03
garnne-BHC (Lmdane) 6E-09 6 E-lO 6 E-07
HamatHU 3E-OS 3 E-06 3 E-03
HKttcMoreponde 3 E-07 3E-00 3 E-05
UMta(>CMor OE«00 OEX» 0 E*OO
ToWPAHl

LOAEL
Hazard
index
2 E-06
1 E-04

3E-04
NB

2 E-02
OE«OO
c C_AC
D C-v3

2JE«flO
3 E-03

NB
ZE-02
7 E-05
2 E-04

NB
2 E-02

NB
2 E-03
5E-03
5 E-01
1 E-03
6 E-04
4E-01
3 E-06
2 E-02
2 E-02
1.E-01
1 E-03
OE»OO
4 E-04

2 E-06

3 E-06
NB
NB
NB

5 E-06
2.E-O6
6 E-04

6 E-06
3 E-04

3 E-06

River Oder-
Borrow W Fish

Ingesaon- Average
iXjiKjffied ^u§um
and deep sedjment

NOAB.
Hazanl
index

9E-08
3 E-06

1 E-05

NB
5 E-04
OE«OO
c c _/wsC.t-UO

2E-01
3 E-04

6 E-05
ZE-04
7 E-06
2 E-05
4 E-07
1 E-04

NB
1 E-O4
1 E-04

8 E-03
8 E-05

VE-05
4 E-03
3 E-07
1 E-03
3E-04
1 E-03
4 E-05
OE*OO
3 E-06
2 E-07
3 E-07
2E-07
OE+00
4 E-07
4 E-07
2 E-O7

6 E-06
6E-00
3 E-05
3E-07

OE*OO OE*OO
• ! •

tM<2-etiytiay<)pr*iatale 3 E-05 3 E-06 3 E-03 3 E-04 3 E-05
[jM»*ut»«r*a*a«B 2E-O7 5E-06 2 E-05 5 E-06 2 E-07
O*t»>»«*u>ale ZE-OB W 2 E-06 MB ZE-O8
*CBn^pfWi)(iBfiB NB No NB No N8
FUvar-Ym OE«00 NB OE*00 MB OE*OO

3*roD(klBuofar*ane re NB « NB NB
B«nzD(alp»rane OE*00 OEMX) OE*OO OE*OO CE*OO
B^ztXaAilpBrytene NB NB NB NB NB
mdano(li3-c-<flpynsne NB NB NB NB NB

Dodn-TEO 5E-O3 5 E-04 8 E-01 8 E-O2 5 E-03

LOAB.
Hazard
Index
ZE-OB
8 E-07

3 E-06
NB

2E-04
OE*00
ft c_/\7D.CHJr

2E-02
3 E-05

NB
2.E-04
6E-07
ZE-06

NB
1 E-04

NB
IE-OS
4E-OS
2 E-03
8 E-06
5 E-06
3 E-03
3E-06
1 E-O4
2 E-04

7E-04
7.E-06

OOE»00
ZE-06
ZE-08
3E-08

NB
NB
NB

4E-O6
O C_/MZ.C-OB
3 E-06
6E-10
3 E-06
3E-08
OE-00

•

3 E-06
5E-O8

NB
>•*NB
NB

NB
Ot»00

NB
NB
IAno

5 E-04

River Oder-Borrow
WRshlngesfan-

Maxirrun
combined shalow
and deep sedinent

NOAEL
Hazard
Index
9 E-06
3 E-04

1E-03
NB

6 E-02
0£*OO
e C_AA
D.CHM

2£«01
3 E-02
7 -̂03
3 E-02
8 E-04
2 E-03
7E-05
4 E-02

NB
2 E-02
2E-02
2J&90
1E-O2
1E-03
7&O1
3 E-05
ZE-01
4 E-02
3E-01
6 E-03
OE+00
7 E-04
2E-05
3 E-05
3 E-05
OE*00
6E-OS
SLE-OS
Z£-OS
1.E-03
6 E-07

3 E-03
IE-OS
OE-KK)

•
3E-O3
2E-05
ZE-06

K^QNB

OE+OO
hdr^9
NB

OE-KJO

NB
NB
ILMI
r̂ O

8 E-01

LOAEL
Hdl̂ U

birJex
ZE-06
1E-04
1E-04

NB
2E-02
OE+OO
A C/w;O.CHJD

2£+00
3.E-O3

NB
2 E-02
7.E-05
2E-04

NB
3 E-02

NB
2 E-03
5 E-03
5 E-01
1E-O3
6 E-04
4E-O1
3 E-06
2E-O2
2 E-02

1E-01
1E-O3
OE*OO
4E-O4
ZE-06
1E-06

NB
NB
NB

5 E-06
ZE-06
6E-O4
6E-O8
3.E-04
3 E-06
OE+OO

•
3 E-04

5 E-06

NB
>•>NB
NB
NRno
NB

OE+OO
NB
NB
u>
Î D

8 E-02

in t« fcanano. tfe river oOer is assumed to ngesa fish. sed»nert. and surface
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Table 7-20b
Results of Food Chain Modeling
Sauget Area I Borrow Pit Lake

Compound
2,4-D
2,4-OB
3icamba
Dichloroprop
MCPA
MCPP
Pentachlorophenol
Aluminum, Total
Antimony
Arsenic, Total
Barium, Total
Beryllium, Total
Cadmium, Total
Chromium, Total
Copper, Total
ran
Lead, Total
Manganese
Mercury
Molybdenum
Nickel, Total
Selenium
Silver
Vanadium, Total
Zinc, Total
Total PCBs
Total DDT
Aldrin
Alpha Chlordane
delta-BHC
Dieldrin
Endosulfan 1
Endosulfan II
•ndosulfan sulfate
indrin aldehyde
indrin ketone

Gamma Chlordane
gamma-BHC (Lindane)
teptacnlor
Heptachlor epoxide
Methoxychlor
Total PAHs
bis(2-ethylhexyl)phthalate
Di-n-butylphthalate
Diethylphthalate
Acenaphthylene
Nuoranthene

Benzo(b)fluoranthene
enzo(k)fluoranthene
)enzo(a)pyrene
)enzo(g,h,i)perylene
ndeno(1 ,2,3-c-d)pyrene
>ibenz(a,h)anthracene
Jioxin - TEQ

SCENARIO2

Great Blue Heron-
Borrow Pit Fish

Ingestion-Average

NOAEL
Hazard
Index
NB

2.E-05
NB
NB
NB
NB
NB

4.E-02
NB

8.E-05
3.E-04

NB
O.E+00
5.E-02
3.E-03

NB
4.E-02
2.E-05
4.E+00
4.E-05
5.E-06
1.E-01

NB
3.E-05
2.E-01
5.E-02
5.E-01

NB
9.E-05
1.E-07
4.E-07
8.E-09
O.E+00
1.E-08
1.E-05
9.E-06
2.E-04
6.E-08

NB
NB
NB

3.E-04
2.E-02
1.E-02

NB
•

*

*

•

*

*

*

*

6.E-02

LOAEL
Hazard
Index
NB
NB
NB
NB
NB
NB
NB
NB
NB

3.E-05
1.E-04

NB
O.E+00
1.E-02
2.E-03

NB
4.E-03

NB
4.E-01
4.E-06
4.E-06
6.E-02

NB
NB

3.E-02
5.E-03
5.E-02

NB
2.E-05
3.E-08

NB
NB
NB
NB

1.E-06
9.E-07
3.E-05
6.E-09

NB
NB
NB

3.E-05
NB

1.E-03
NB
*

*

*

*

*

*

*

*

6.E-03

Great Blue Heron-
Borrow Pit Fish

Average**

NOAEL
Hazard
Index
NB

1.E-08
NB
NB
NB
NB
NB

3.E-05
NB

5.E-08
2.E-07

NB
O.E+00
3.E-05
2.E-06

NB
3.E-05
2.E-08
3.E-03
3.E-08
3.E-09
8.E-05

NB
2.E-08
2.E-04
3.E-05
3.E-04

NB
6.E-08
9.E-11
3.E-10
5.E-12
O.E+00
7.E-12
7.E-09
6.E-09
1.E-07
4.E-11

NB
NB
NB

2.E-07
1.E-05
7.E-06

NB
*

*

*
*

*

*

*

*

4.E-05

LOAEL
Hazard
Index
NB
NB
NB
NB
NB
NB
NB
NB
NB

2.E-08
9.E-08

NB
O.E+00
7.E-06
1.E-06

NB
3.E-06

NB
3.E-04
3.E-09
2.E-09
4.E-05

NB
NB

2.E-05
3.E-06
3.E-05

NB
1.E-08
2.E-11

NB
NB
NB
NB

7.E-10
6.E-10
2.E-08
4.E-12

NB
NB
NB

2.E-08
NB

7.E-07
NB
*

*

*

*

*

*

*

*

4.E-06

Great Blue Heron-
Borrow Pit Fish

Ingestion-Maximum

NOAEL
Hazard
Index
NB

3.E-05
NB
NB
NB
NB
NB

8.E-02
NB

1.E-04
7.E-04

NB
O.E+00
9.E-02
6.E-03

NB
8.E-02
8.E-05
1.E+01
5.E-05
9.E-06
2.E-01

NB
6.E-05
4.E-01
1.E-01
1.E+00

NB
3.E-04
2.E-07
6.E-07
1.E-08
O.E+00
1.E-08
1.E-05
1.E-05
4.E-04
9.E-08

NB
NB
NB

3.E-04
3.E-02
1.E-02

NB
*

*

*

*

*

*

«

*

1.E-01

LOAEL
Hazard
Index
NB
NB
NB
NB
NB
NB
NB
NB
NB

5.E-05
3.E-04

NB
O.E+00
2.E-02
4.E-03

NB
8.E-03

NB
1.E+00
5.E-06
6.E-06
1.E-01

NB
NB

4.E-02
1.E-02
1.E-01

NB
5.E-05
4.E-08

NB
NB
NB
NB

1.E-06
1.E-06
9.E-05
9.E-09

NB
NB
NB

3.E-05
NB

1.E-03
NB
*

*

*

*

*

•

*

*

1.E-02

2The great blue heron is assumed to ingest fish and surface
water.
"Indicates sensitivity analysis using larger foraging
area (3 mile radius)
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Table 7-206
Route of Food Chain Modeling
Saugrt ATM I Borrow Pit Lake

Compound

SCENARIO1

Female Uofcrat-
Borrt*. P* Oam

NOAEL
HdLĴ U

LOAEL
HudlU
index

Female MuskraJ-
Borrow P< Clam

shatow sedment

NOAEL
tt&Uld

Index

LOAEL
Hazart
Index

Femate Muskrat-
BofiD* Pit Qam

and deep

NOAEL LOAEL

Index Index

Bonow n dam

deep sedinent

NOAEL
Hdurd
Index

LOAEL
lldu^d

2«-0
24-08

UCPA
JCPP

3 E-OS
CE+00
OE+00
re

OE+OO
6 E-01

6 E-06
OE+OO
OE+00
re

OE+OO
2E-01
OE+00

3E-05 6 E-06
OE+OO

OE+00
NB

OE+00
6 E-01
OE+OO

NB
OE+00
2E-01

3E-O5
OE+00
OE+00

NB
OE+00
6 E-01

6 E-06
OE+00
OE+00

NB
OE+00
2E-01

3 E-05
OE+00
OE+00

NB
OE+OO
6.E-01

6 E-06

OE+00
OE+00

NB
OE+00
2E-O1

Munrun. Total
Antimony
Aneric. Total
BaruraToW
Berytium. Total
Cadmium. Total

Copper. Total

9E-03
NB

6 E-02
2 E-M
6E-O3

NB
3 E-02

NB
3E-03
1 E-02
2E-03
5E-O3
2E-03

4 E-06
5 E-02

2E-02

4 E-06
OE+OO
9E-07
2E-05
IE-OS
re
re
re

1 E-05
2 E-06

9 E-02
2 E-01
1 E-O1
3E-03
7 E-02
2 E-M
4 E-02

NB
4 E-02
7 E-02
1 E-02
6 E-02
4E-03
OE+00
4 E-M
6 E-01
7 E-02
OE+OO
4 E-OS
OE+OO
4 E-06
2 E-M
1 E-M
1 E-04

OE+00
2 E-M
2E-M
1 E-M
3 E-06

8 E-M
1 E-05
3 E-M

5 E-M
OE+00
re

re
re
re

BanztXgJulparylane
Mano(i.Z3«4)pyrene

- TEO
re

1E-O1

re
re
re

1E-02

BE-03

6 E-M

8E-03
OE+00
2 E-05

OE+00
NB

OE+OO
re
re
re

2 E-01

9E-03
NB

8 E-02
2 E-M
7E-03

NB
3 E-02

NB
4E-03
2 E-02
3E-03
6E-03
2E-03
OE+00
4 E-05

6 E-02
4 E-02
OE+00
9 E-06
OE+00
2 E-06
2 E-05

1 E-05
NB
NB
NB

2 E-05
1 E-05
2 E-06
2E-07
8 E-M

3 E-M

8 E-04

OE+00
NB
NB
NB
NB

OE+OO
NB
NB
NB

2E-02

9 E-02
2 E-01
8 E-02
2E-03
6 E-02
1 E-M
3 E-02

NB
3 E-02
5 E-02

1E-02
5 E-02
4E-03
OE+00
4 E-M
5 E-01
5 E-02
8 E-M
2 E-05
OE+00
2 E-06
2 E-M
1E-M

7 E-OS
OE+OO
1E-M
2E-M
1E-M

3 E-06

9E-03
NB

6 E-02

2E-M
6E-O3

NB
3 E-02

NB
3 £-03

1E-02
2E-03
5 £-03
2E-03
OE+00
4E-O5
5 E-02
3 E-02
4 E-M
4 E-06
OE+00
9E-07
2E-05
1E-05

NB
re
re

Si£*O1
9 E-02

2E-01
1.E-O1
3E-03
7.E-O2
2E-M

1.E-01
NB

4 E-02
7.E-02
1E-Q2
6E-02
4E-O3
OE+00
4 E-M
6 E-01

1.E-01
1£-02
4 E-05
OE+00
4E-06
2E-M
1 -̂04
1E-M
OE+OO
2 E-M

1.E-05
2E-06

9E-03
NB

8.E-02
2E-M
7.E-03

NB
8E-O2

NB
4 £-03
2E-02
3E-03
6E-03
2E-O3
OE+00
4 E-05

6.E-02
5 E-02
5 £-03
9 E-06
OE+00
2E-06
2E-05
VE-05

NB
NB
NB

2E-05
1-E-05

3E-06

8E-03
1 E-M
6 E-M

•

5E-03
OE+00
1 E-05

NB
OE+00
re

OE+00
NB
NB
NB

1 E-01

8 E-M

3 E-M

5 E-M
OE+OO
re
re
re
NB
re

OE+OO
NB
NB
NB

1 E-02

8E-03

6E-M

8E-O3
O.E+00
2E-05

NB
OE+OO

NB

OE+00
NB
NB
NB

2E-01

8 E-M

3 E-M
*

8 E-M
OE+00

NB

NB
NB

0£+00
NB
NB
NB

2E-Q2

s. te*nent art suface i
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Table 7-20b
Results of Food Chain Modeling
Sauget Area I Borrow Pit Lake

Compound
2,4-D
2.4-DB
Dicamba
Dichloroprop
MCPA
MCPP
Pentachlorophenol
Aluminum, Total
Antimony
Arsenic, Total
Barium, Total
Beryllium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Iron
Lead, Total
Manganese
Mercury
Molybdenum
Nickel, Total
Selenium
Silver
Vanadium, Total
Zinc, Total
Total PCBs
Total DDT
Aldrin
Alpha Chlordane
delta-BHC
)ieldrin
Endosulfan 1
Indosulfan II

Endosulfan sulfate
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide

Methoxychlor
Total PAHs
bis(2-ethylhexyl)phthalate
Di-n-butylphthalate
Diethylphthalate
Acenaphthylene

:luoranthene
3enzo(b)fluoranthene
)enzo(k)fluoranthene

Benzo(a)pyrene
3enzo(g,h,i)perylene
lndeno(1 ,2,3-c-d)pyrene
)ibenz(a,h)anthracene

Dioxin - TEQ

SCENARIO4

River Otter-
Borrow Pit Clam

Ingestion-Average
shallow sediment

NOAEL
Hazard
Index

9.E-08
O.E+00
O.E+00

NB
O.E+00
3.E-03
O.E+00
1.E-01
3.E-04
9.E-04
2.E-04
7.E-06
3.E-04
6.E-07
1.E-04

NB
1.E-04
1.E-04
3.E-05
8.E-05
1.E-05
O.E+00
2.E-06
1.E-03
2.E-04
O.E+00
6.E-08
O.E+00
5.E-09
2.E-07
3.E-07
2.E-07
O.E+00
4.E-07
4.E-07
2.E-07
9.E-09
6.E-09
4.E-05
3.E-07
3.E-06

*

2.E-05
O.E+00
7.E-08

NB
O.E+00

NB
NB

O.E+00
NB
NB
NB

4.E-04

LOAEL
Hazard
Index

2.E-08
O.E+00
O.E+00

NB
O.E+00
1.E-03
O.E+00
1.E-02
3.E-05

NB
2.E-04
6.E-07
3.E-05

NB
1.E-04

NB
1.E-05
4.E-05
7.E-06
8.E-06
5.E-06
O.E+00
2.E-07
1.E-04
1.E-04
O.E+00
1.E-08
O.E+00
3.E-09
2.E-08
3.E-08

NB
NB
NB

4.E-08
2.E-08
5.E-09
6.E-10
4.E-06
3.E-08
1.E-06

*

2.E-06
O.E+00

NB
NB
NB
NB
NB

O.E+00
NB
NB
NB

4.E-05

River Otter-Borrow Pi
Clam Ingestion-

Maximum shallow
sediment

NOAEL
Hazard
Index

9.E-06
O.E+00
O.E+00

NB
O.E+00
3.E-01
O.E+00
2.E+01
3.E-02
9.E-02
3.E-02
8.E-04
3.E-02
9.E-05
2.E-02

NB
1.E-02
2.E-02
4.E-03
1.E-02
1.E-03
O.E+00
2.E-04
2.E-01
3.E-02
O.E+00
1.E-05
O.E+00
1.E-06
2.E-05
3.E-05
3.E-05
O.E+00
6.E-05
5.E-05
2.E-05
1.E-06
6.E-07
4.E-03
3.E-05
3.E-04

*

4.E-03
O.E+00
1.E-05

NB
O.E+00

NB
NB

O.E+00
NB
NB
NB

6.E-02

LOAEL
Hazard
Index

2.E-06
O.E+00
O.E+00

NB
O.E+00
1.E-01
O.E+00
2.E+00
3.E-03

NB
2.E-02
7.E-05
3.E-03

NB
1.E-02

NB
1.E-03
5.E-03
9.E-04
1.E-03
6.E-04
O.E+00
2.E-05
2.E-02
2.E-02
O.E+00
3.E-06
O.E+00
6.E-07
2.E-06
3.E-06

NB
NB
NB

5.E-06
2.E-06
5.E-07
6.E-08
4.E-04
3.E-06
1.E-04

*

4.E-04
O.E+00

NB
NB
NB
NB
NB

O.E+00
NB
NB
NB

6.E-03

River Otter-Borrow
Pit Clam Ingestion-
Average combined
shallow and deep

sediment

NOAEL
Hazard
Index

9.E-08
O.E+00
O.E+00

NB
O.E+00
3.E-03
O.E+00
1.E-01
3.E-04
9.E-04
2.E-04
7.E-06
3.E-04
6.E-07
1.E-04

NB
1.E-04
1.E-04
3.E-05
8.E-05
1.E-05
O.E+00
2.E-06
1.E-03
2.E-04
3.E-06
6.E-08
O.E+00
5.E-09
2.E-07
3.E-07
2.E-07
O.E+00
4.E-07
4.E-07
2.E-07
9.E-09
6.E-09
4.E-05
3.E-07
3.E-06

*

2.E-05
O.E+00
7.E-08

NB
O.E+00

NB
NB

O.E+00
NB
NB
NB

4.E-04

LOAEL
Hazard
Index

2.E-08
O.E+00
O.E+00

NB
O.E+00
1.E-03
O.E+00
1.E-02
3.E-05

NB
2.E-04
6.E-07
3.E-05

NB
1.E-04

NB
1.E-05
4.E-05
7.E-06
8.E-06
5.E-06
O.E+00
2.E-07
1.E-04
1.E-04
1.E-06
1.E-08
O.E+00
3.E-09
2.E-08
3.E-08

NB
NB
NB

4.E-08
2.E-08
5.E-09
6.E-10
4.E-06
3.E-08
1.E-06

*

2.E-06
O.E+00

NB
NB
NB
NB
NB

O.E+00
NB
NB
NB

4.E-05

River Otter-Borrow
Pit Clam Ingestion-
Maximum combined
shallow and deep

sediment

NOAEL
Hazard
Index
9.E-06
O.E+00
O.E+00

NB
O.E+00
3.E-01
O.E+00
2.E+01
3.E-02
9.E-02
3.E-02
8.E-04
3.E-02
9.E-05
3.E-02

NB
1.E-02
2.E-02
4.E-03
1.E-02
1.E-03
O.E+00
2.E-04
2.E-01
4.E-02
3.E-03
1.E-05
O.E+00
1.E-06
2.E-05
3.E-05
3.E-05
O.E+00
6.E-05
5.E-05
2.E-05
1.E-06
6.E-07
4.E-03
3.E-05
3.E-04

•

4.E-03
O.E+00
1.E-05

NB
O.E+00

NB
NB

O.E+00
NB
NB
NB

6.E-02

LOAEL
Hazard
Index

2.E-06
O.E+00
O.E+00

NB
O.E+00
1.E-01
O.E+00
2.E+00
3.E-03

NB
2.E-02
7.E-05
3.E-03

NB
3.E-02

NB
1.E-03
5.E-03
9.E-04
1.E-03
6.E-04
O.E+00
2.E-05
2.E-02
2.E-02
2.E-03
3.E-06
O.E+00
6.E-07
2.E-06
3.E-06

NB
NB
NB

5.E-06
2.E-06
5.E-07
6.E-08
4.E-04
3.E-06
1.E-04

*

4.E-04
O.E+00

NB
NB
NB
NB
NB

O.E+00
NB
NB
NB

6.E-03

4ln this scenario, the river otter is assumed to ingest clams, sediment, and surface water.
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T«bt»7-2M>
Route of Food Chain Modiing
Saugct Araa I Bono* Ptt Lak*

SCENARIO*

Uatart Duck-

NOAB. LOAEL
Hazard

Mated Duck-
QUIIIM Pit Shnmp

IngesaorvMaxiTum
shatow sedment

NOAB.
Hazard
index

LOAEL
Hazard
index

MatardDuc*-
Bono* P* Shrimp
Ingeston-Average

and deep sediment

NOAB.

Index

LOAEL

Index

Mated Duck-Bono*
P4 Snrimp tngesfon-
Manrfum oombined

and deep

NOAB. LOAEL
Hdurd

2L4-O
2.4-D8

tICPA

MWIMWIV Total

Total
Barium. Total
BeryOwn Total

Total
Ovomum.TaW
Coppw. Total
Iron

.Total

ToM

Vanadum.ToW
ZnxToW
OWPC8*
OWDOT

AlpnaCNordane

OE*OO
NB

NB

NB
ZE-03

NB
4E-05
2 E-04

NB
2 E-06
1E-03
6 E-04

NB
2E-O3
2 E-OS
2 E-04

3 E-06
8 E-06
OE*00

NB
4 E-OS
4 £-03
OE*OO
3 E-06

NB

2 E-OS
9E-O8
4E-O9
OE«00
9E-OB

NB
NB
NB
NB
NB
NB

NB
NB

ZE-05
1E-04

NB
1 E-06
2 E-04

4 E-04
NB

2 E-04

NB
ZE-05
3 E-07

6 E-06
OE*OO

NB
NB

4 E-04

3 E-06
NB

2 E-OS
4E-10

NB
NB
NB
NB

rnneChtardane

lauatMU apoud»

ZE-OB
3E-OB

NB
NB
NB

i OE»OO
OE*00

I OEHK)
NB

1
3E-09
3E-09

NB
NB
NB

OE*00
NB

OE*OO
NB

NB
OE*00

NB
NB
NB
NB
NB

3E-01
NB

5E-03
3E-02

NB
3 E-03
1 E-01
7E-02

NB
ZE-01
2 E-03
4E-02
5E-04
1 E-03
OE*OO

NB
6E-C3
5E-01
OE»00
7 E-03

NB
2 E-06
ZE-07
1 E-OS
8 E-07
OE*OO
2 E-06
4E-04
1E-04
2 E-06

4 E-06
NB

NB
OE*OO
OE*00
OE*OO

NB

NB
NB
NB
NB
NB
NB
NB
NB
NB

2 E-03
2E-02

NB
2 E-04
3E-02
6E-02

NB
2E-02

NB
4 E-03
5 E-OS
8 E-04

OE«OO
NB
NB

SE-02

7 E-04

NB
5 E-07

6E-08
NB
NB
NB
NB

1
4 E-07

4 E-07

NB

NB
OE«00

NB
OE«00

NB

NB
OE-HX

NB
NB
NB
NB
NB

iE-03
NB

4 E-OS
2 E-04

NB
2 E-OS

1 E-03
6 E-04

NB
2 E-03
ZE-05
2 E-04

3 E-06
8 E-06
OE*00

NB
4 E-OS
4 E-03
4 E-06
3E-05

NB
1 E-08
2E-09
9 E-06
4E-O9
OE-KX)
9E-09
2 E-06

2E-06
3E-06

NB
NB
NB

OE-KX)
OE*00
OE*OO

NB

NB
NB
NB
NB
NB
NB

NB
NB

2E-05
1E-04

NB
1 E-06
ZE-04
4E-O4

NB
ZE-04

NB
ZE-05
3-E-07
6 E-06

OE«OO
NB
NB

4 E-04
4 E-07
3 E-06

NB
2E-09
4E-10

NB
NB
NB
NB

NB
OE-KX)

NB
NB
NB
NB
NB

1E-01
NB

5 E-03
3E-02

NB
3 E-03

1.E-O1
BE-02

NB
ZE-01
ZE-03
4E-02
5 E-04

1E-O3

NB
6X4X3
7.E-01
6 E-03
7.E-03

NB
2E-06
ZE-07
1.E-05
8 E-07

OE*00
ZE-OB

NB
NB
NB
NB
NB
NB
NB
NB
NB

ZE-03
ZE-02

NB
ZE-04
3E-02
6.E-02

NB
ZE-O2

NB
4 E-03
SE-05
8 E-04

O.E*00
NB
NB

7.E-02
6 E-04

7E-04
NB

6.E-OB
NB
NB
NB
NB

3E-09
3E-09

NB
NB
NB

OE*OO
NB

OE-KX)
NB

ZE-06
4 E-06

NB
NB
NB

OE*OO
O.E-K»
O.E*OO

NB

1.E
4.E-07
4.E-07

NB

NB
O.E*OO

NB

NB

tanzD(fttulparytm
<1JX
<aj»an
-TEQ 4 E-04 | 4 E-05 | 5 E-02 | 5 E-03 | 4 E-04 4 E-05 5 E-02 S -̂O3

wi tM icenano. Vie maBard it assumed to moast bliiî J. sedvrwrt. and sufaoe v3fe
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Table 7-20b
Results of Food Chain Modeling
Sauget Area I Borrow Pit Lake

Compound
2.4-D
2,4-DB
Dicamba
Dichloroprop
MCPA
MCPP
Pentachlorophenol
Aluminum, Total
Antimony
Arsenic, Total
Barium, Total
Beryllium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Iron
Lead, Total
Manganese
Mercury
Molybdenum
Nickel, Total
Selenium
Silver
Vanadium, Total
Zinc. Total
Total PCBs
Total DDT
Aldrin
Alpha Chlordane
delta-BHC
Dieldrin
•ndosulfan 1
•ndosulfan II
indosulfan sulfate
•ndrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor

Heptachlor epoxide
Methoxychlor
Total PAHs
bis(2-ethylhexyl)phthalate
Di-n-butylphthalate
Diethylphthalate
Acenaphthylene

luoranthene
)enzo(b)fluoranthene

Benzo(k)fluoranthene
Benzo(a)pyrene
Benzo(g,h,i)perylene
ndeno(1 ,2,3-c-d)pyrene
>ibenz(a,h)anthracene

Dioxin - TEQ

SCENARIO*'7

Tree Swallow-
Borrow Pit Insect
Ingestion-Average
shallow sediment

NOAEL
Hazard
Index
NB

O.E+00
NB
NB
NB
NB
NB

3.E+00
NB

5.E-02
1.E-03

NB
5.E-01
2.E+00
3.E-01

NB
3.E-01
1.E-04
4.E+00
2.E-04
2.E-02
O.E+00

NB
1.E-04
3.E+00
O.E+00
3.E+00

NB
O.E+00
6.E-07
2.E-06
4.E-08
O.E+00
2.E-03
5.E-05
4.E-02
4.E-03
3.E-07

NB
NB
NB

O.E+00
O.E+00
O.E+00

NB
*

*

*

*

*

*

*

•

1.E+00

LOAEL
Hazard
Index
NB
NB
NB
NB
NB
NB
NB
NB
NB

2.E-02
6.E-04

NB
4.E-02
4.E-01
2.E-01

NB
3.E-02

NB
4.E-01
2.E-05
2.E-02
O.E+00

NB
NB

3.E-01
O.E+00
3.E-01

NB
O.E+00
2.E-07

NB
NB
NB
NB

5.E-06
4.E-03
8.E-04
3.E-08

NB
NB
NB

O.E+00
NB

O.E+00
NB
*

*

*

*

*

*

*

*

1.E-01

Tree Swallow-Insect
Ingestion-Average

combined shallow and
deep sediment

NOAEL
Hazard
Index
NB

O.E+00
NB
NB
NB
NB
NB

3.E+00
NB

5.E-02
1.E-03

NB
5.E-01
2.E+00
3.E-01

NB
3.E-01
1.E-04
4.E+00
2.E-04
2.E-02
O.E+00

NB
1.E-04
3.E+00
3.E+01
6.E+00

NB
O.E+00
6.E-07
2.E-06
4.E-08
O.E+00
4.E-03
5.E-05
8.E-02
1.E-02
3.E-07

NB
NB
NB

O.E+00
O.E+00
O.E+00

NB
*

*

*

*

*

*

*

*

3.E+00

LOAEL
Hazard
Index
NB
NB
NB
NB
NB
NB
NB
NB
NB

2.E-02
6.E-04

NB
4.E-02
4.E-01
2.E-01

NB
3.E-02

NB
4.E-01
2.E-05
2.E-02
O.E+00

NB
NB

3.E-01
3.E+00
6.E-01

NB
O.E+00
2.E-07

NB
NB
NB
NB

5.E-06
8.E-03
2.E-03
3.E-08

NB
NB
NB

O.E+00
NB

O.E+00
NB
*

*

*

*

#

*

*

*

3.E-01

Bald Eagle-Borrow
Pit Fish Ingestion-

Average

NOAEL
Hazard
Index
NB

O.E+00
NB
NB
NB
NB
NB

3.E-05
NB

1.E-07
4.E-07

NB
O.E+00
1.E-04
3.E-06

NB
4.E-05
4.E-08
2.E-03
6.E-08
8.E-09
1.E-04

NB
5.E-08
2.E-04
1.E-04
1.E-03

NB
5.E-07
2.E-10
7.E-10
1.E-11
O.E+00
2.E-11
2.E-08
1.E-08
8.E-07
1.E-10

NB
NB
NB

O.E+00
1.E-05
5.E-05

NB
*

*

*

*

*

*

*

*

1.E-04

LOAEL
Hazard
Index
NB
NB
NB
NB
NB
NB
NB
NB
NB

5.E-08
2.E-07

N8
O.E+00
2.E-05
2.E-06

NB
4.E-06

NB
2.E-04
6.E-09
6.E-09
6.E-05

NB
NB

3.E-05
1.E-05
1.E-04

NB
9.E-08
5.E-11

NB
NB
NB
NB

2.E-09
1.E-09
2.E-07
1.E-11

NB
NB
NB

O.E+00
NB

5.E-06
NB
*

*

*

*

*

*

*

*

1.E-05

Bald Eagle-Borrow Pit
Fish Ingestion-

Maximum

NOAEL
Hazard
Index
NB

O.E+00
NB
NB
NB
NB
NB

4.E-02
NB

1.E-04
6.E-04

NB
O.E+00
1.E-01
2.E-03

NB
3.E-02
6.E-05
5.E+00
4.E-05
7.E-06
2.E-01

NB
5.E-05
2.E-01
2.E-01
1.E+00

NB
7.E-04
1.E-07
5.E-07
9.E-09
O.E+00
1.E-08
1.E-05
1.E-05
1.E-03
7.E-08

NB
NB
NB

O.E+00
1.E-02
3.E-02

NB
*

*

*

*

*

*

*

*

1.E-01

LOAEL
Hazard
Index
NB
NB
NB
NB
NB
NB
NB
NB
NB

4.E-05
3.E-04

NB
O.E+00
2.E-02
2.E-03

NB
3.E-03

NB
5.E-01
4.E-06
5.E-06
8.E-02

NB
NB

2.E-02
2.E-02
1.E-01

NB
1.E-O4
4.E-08

NB
NB
NB
NB

1.E-06
1.E-06
2.E-04
7.E-09

NB
NB
NB

O.E+00
NB

3.E-03
NB
*

*

*

*

*

*

*

*

1.E-02

^The tree swallow is assumed to ingest insects and surface water. Insect concentrations
were modeled using site-specific BAFs, literature BSAFs, and literature regression
equations.
7The bald eagle is assumed to ingest fish and surface water.

Notes:
NB = Benchmark not available
Average scenario uses area use factors and migration factors where appropriate
Maximum scenario assumes receptor is restricted to site
Bolded values indicate a Hazard Index greater than 1
•PAHs were evaluated as total PAHs for birds, but as individual compounds for mammals
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Table 7-21
Comparison of Surface Water Concentrations in Dead Creek Section F to Wildlife Benchmarks

Sauget Area I

Sample ID:

Compounds
Metals (mg/l)
Aluminum
Arsenic
Barium
Copper
Iron
Lead
Manganese
Molybdenum
Nickel
Zinc

SVOC (ug/l)
Fluoranthene
Dioxins (ug/l)
2,3,7,8-TCDD TEQ Mammal
2,3,7,8-TCDD TEQ Bird

SW-CSF-S1
Concentration

0.039
0.01
0.13

0.0016
0.5

0.005
0.082
0.01

0.0069
0.0073

0.7

9.01197E-06
8.92962E-06

ERQ

J
U

J

U
J
U
J
J

J

SW-CSF-S2
Concentration

0.15
0.0032
0.13
0.002
0.55

0.0022
0.1

0.01
0.013
0.035

10

1.5012E-06
8.784E-07

ERQ

J
J

J

J
J
U
J

U

SW-CSF-S3
Concentration

0.55
0.0049
0.12
0.012

1
0.0037
0.14

0.0028
0.021
0.075

10

1.5583E-06
9.922E-07

ERQ

J

J

J
J
J
J

U

NOAEL-E

Water

4.474
0.292
23.1
65.2
NA

4.86
377
0.6

171.36
62.3

NA

0.0007
0.0602

lased Benchmarks 1

Endooint Species

Whitetail deer
Whitetail deer
Whitetail deer
Whitetail deer

Rough-winged Swallow
Whitetail deer
Whitetail deer
Whitetail deer

Rough-winged Swallow

Little Brown Bat
Rough-winged swallow

Only COPCs detected in surface water in Dead Creek Sector F were included in this table.
1 Sample, BE, DM Opresko, GW Suter. 1996. Toxicological Benchmarks for Wildlife: 1996 Revision. Prepared for U.S. Department of
Energy. Oak Ridge National Laboratory. June 1996. ES/ER/TM-86/R3.

NA = Benchmark not available

Creek Section F of SW wildlife (Tables 7-21 and 7-22) Page 1 of 1



Comparison of Surface Wattr Con
Table 7-22

•ntrabons in the Borrow Pit Lake to WiMife Benchmarks
SaugetAreal

Sample ID:

Compounds
Metate(mgrT)
Wuimnum
Anerac
Banum
Ovcmunn
Copper
iron
lead
Manganese
Molybdenum
Ncfctfl
Z*x

aeto-8HC
CMktnrt
jnoosuitfari I
Endosutan sutato
Einonn
^norm aKPertyoe
:ndnn keoone
panvnj OH*C fLndane)
HftptoOtor
i napc*u*» *iH)-Hjft

SVOC(ugfl)
Dmtim (ugfl)
2.3.7.8-TCCO TEO Mammal }

2.3.7.8-TCOO TEO Brd '

SW-6PU-S1

3 4
0015
032

00041
00074

8 7
002
1 7

00035
0015
0048

000013
0 1

00024
01
0 1

00032
0 1

0019
t\ fVWIu UU25
000096

85902E-07
34692E-C?

ERQ

J
J
J

J
J

J
U

J

U

U
J
u
u
J

J

SW-8PL-S2
Concentration

071
00079
012
001

00036
16

0002
013
001
0012
0027

00022
01

005
0.1
01
0.1
0.1

00038
n tv\tftU U022
00009

7453E-07
3 475E-07

ERQ

J

U
J
J
J

U
J

J
u
u
u
u
u
u
J
J
J

SW-6PL-S3
Conccntf fltion

065
0012

0045
001

00048
1 3

00029
0 17

0004
00077
0017

0012

0001

00015
OO032
000095
00016
00027
00024

005

4 8413E-07
2 8163E-07

ERQ

U
J
J
J

J
J
J

U
J
J
J
J
J
J
J
J

u

NOAEL-J

Water

4474
0292
23.1

43
652
NA

486
377
0.6

17136
623

100'

86

640'

640'

42"

43*

43»
8590

557r

0.0007
00602

3ased Benchmarks '

Endooint Soedes

Wnteteil deer
Whtelaideer
Whtetaideer

Rough-winged Swallow
Whtelaideer

Rough-winged Swallow
Whtetaideer
Whtelaideer
Whtetaideer

Rough-winged Swallow

River Otter
Whtetaideer
Whtetaideer
Whtelaideer

Rough-winged Swaflow
Rough-winged Swallow
Rough-winged SwaBow
Rough-winged SwaBow

Whtetai deer
Whtetaideer

Uffle Brown Bat
Rough winged swallow

Only COPCs rtntturt n surfact water rt the Borrow Pi are nduded t\ (Ins tabte
NA = Benchmark not available
1 Sample. BE. DM Opreskc. GW Suter 1996 Toneotogcal Benchmarks for W*JHe 1996 Revision
Energy Oak Rkdge National Laboratory June 1996
• value represents BHC-moed eomers
1 Mammal and tad TEQ values were catenated for 2.3.7.8-TCOO
'Vatue tor Endosutan was used

* V»lue for Endnn was used
1 Vattue tor Heptachtar was used

Prepared tor US Department of

BomwPflofSW (Tables 7-21 and 7-22) Page 1 of 1



Table 7-23
Shrimp Concentrations in the Borrow Pit Lake and both Reference Areas

Sauget Area I

Compound
Herbicides (ug/kg)

2,4-D
2,4-DB
Dicamba
Dichloroprop
MCPA
MCPP
Pentachlorophenol

Metals (mg/kg)
Aluminum, Total
Antimony
Arsenic, Total
Barium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Iron
.ead, Total
Manganese
Mercury
Molybdenum
Nickel, Total
Selenium
Silver
Zinc, Total

Total PCBs (ug/kg)
Pesticides (ug/kg)

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha Chlordane
delta-BHC
Dieldrin
•ndosulfan 1

Endosulfan II
Endosulfan sulfate
indrin aldehyde

Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
teptachlor
leptachlor epoxide

Methoxychlor
SVOC (ug/kg)

bis(2-ethylhexyl)phthalate
Di-n-butylphthalate
Diethylphthalate
Acenaphthylene
Fluoranthene
Benzo(b)fluoranthene
ienzo(k)fluoranthene
3enzo(a)pyrene
Benzo(g,h,i)perylene
lndeno(1 ,2,3-c-d)pyrene
Dibenz(a,h)anthracene

2,3,7,8-TCDD TEQ Mammal
2,3,7,8-TCDD TEQ Bird

Site
Concentration

ND
ND
NO
ND
ND
ND
1.8

28
0.16
ND
ND
ND

0.23
8.3
ND

0.39
ND
ND
ND
ND
ND

0.090
16
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
44
ND
ND
ND
ND
ND
ND
ND
ND

0.000218
0.00172

Reference
Maximum

ND
ND
ND
ND
ND

4400
3.9

100
ND
1.2
ND
ND

0.28
16
ND
0.61
ND
ND
ND
ND
0.61
0.062

17
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

98
ND
59
ND
ND
ND
ND
ND
ND
ND
ND

9.61 E-05
7.45E-05

Reference
Average

ND
ND
ND
ND
ND

2700
2.7

80
ND
1.1
ND
ND

0.27
12
ND
0.50
ND
ND
ND
ND
0.54
0.06
16
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

95
ND
58
ND
ND
ND
ND
ND
ND
ND
ND

6.44E-05
4.86E-05

Page 1 of 1



CtamCcn
Table 7-24

ntrabons in the Borrow Pit Lake and both Reference
Sauget Area!

Compound
Herbicides (uoAg)

2.4-0
2.4-O8
Dicamba

MCPA
MCPP

Metals (mg/k0)
Aluminum. Total
Antimony
Arsenic, Total
Barium. Total
Cadmum, Total
^hfornum. Total
Copper. Total
Iron
Lead. Total
Manganese
Mercury

NKfcel Total
Selenium

Zinc. Total
Total PCB* (uoAo)
Peettcides fug/kg)

4.4--ODD
4.4--ODE
4.4--OOT
Aldrin
Alpha Chtordane
deMa-BHC
)wUm

^mlrM-Bî bvM 1

EndosuManll
jidosuttan sutfate

Barnma Cnlordane
gamma-BHC (Lindane)
llairfHi t̂ bw

letticuytlilui
SVOC(uoAg)

Dwvbutytpnthatete
iflttiylpMftttato

Acenaphttiytene

fl<i«h^r^n !• _HI«^MM

Benzo(k)lluoranthene
Benzo(a)pyrene
Benzo(fl,h.i)perytene
lndeno(1 ̂ .3-od)pyrene
Dtenz(a.h)anthracene
Z3.7.8-TCDO TEQ Mammal

Z3.7.8-TCOO TEQ Brt

Site
Maximum

ND
ND
ND
32
NO

4000
ND

13
ND

0.96
ND
0.12
1.1

0.99
NO
0.25
NO
NO
NO
ND
ND

0.015
22
ND

ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
NO
NO
NO
2.3
NO
5.4

170
ND
120
NO
NO
ND
ND
NO
NO
ND
ND

0.000146
0.001303

Site
Average

ND
ND
ND
18
ND

5000
ND

10.5
ND
1.8
ND
014
068
086
ND

0.23
ND
ND
ND
ND
ND

0.035
15.0
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
3.55
ND
30

99
ND
75
ND
ND
ND
ND
ND
ND
ND
ND

8.3E-05
0.000761

Reference
Maximum

ND
ND
ND
87

1400
ND
ND

26
ND
0.65
ND
0.61
2^
2.4
ND
0.59
ND
ND
ND
ND
0.48
ND
52
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3.64E-O5
0.00025

Reference
Average

ND
NO
ND
35

7467
ND
ND

ia33
ND
1.75
ND
0.43
1.50
2.13
ND
0.42
ND
ND
ND
ND
0.31
ND
36
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2.44E-05
0.00017

Page 1 of 1



Table 7-25
Comparison of Floodplain Surface Soil Concentrations to Ecological Benchmarks

Sauget Area I

Constituent

Dioxins, ug/kg
2,3,7,8-TCDD TEQ (mammals)2

Herbicides, ug/kg
2,4-D
2,4-DB
Oicam ba
MCPA
MCPP
Metals, mg/kg
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
ran

Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Dotassium
Selenium
Silver
Thallium
Vanadium
Zinc
PCBs, ug/kg
Total PCBs
Pesticides, ug/kg
4,4'-DDD
4,4'-DDE
4,4'-DDT

Aldrin
Alpha Chlordane
alpha-BHC
beta-BHC
delta-BHC
Jieldnn
Endosulfan II
:ndosulfan sulfate

Endrin
Endrin aldehyde
indrin ketone

Frequency of
Detection in

Soil

100%

2%
6%

23%
20%
15%

100%
42%
100%
100%
85%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
98%
100%
1 00%
25%
49%
26%
100%
100%

82%

8%
54%
48%

2%
20%
2%
11%
8%

29%
2%
18%
6%
5%
37%

Maximum site
concentration

0.052

9.60
41.00
23.00
7400
7700

18000
2.60
34.00
1200
1.10
8.40

250000
49.00
11.00
230

25000
260

21000
1200
0.57
3.20
55

3800
3.20
0.60
1.40
120

1400

385

36
54
140

23
54

0.22
3.80
0.24
120
1.00
1.90
6.10
5.06

4.9450

95% UCL

0.011

NC
6.62
4.90
1784
1859

10122
1.24
7.88
198
0.62
2.77

30365
17.93
7.01
80.94
16348
78.92
6448
429
0.08
0.81

20.02
2135
0.66
0.49
0.68

29.91
332

90.43

3.01
4..04
7.95

1.68
2.55
NC

0.54
0.22
3.86
NC
1.60
2.31
2.16
2.56

95% UCL
Represents Site
Concentration

yes

no
yes
yes
yes
yes

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes

yes
yes
yes
yes
yes
no
yes
yes
yes
no
yes
yes
yes
yes

Twice Average
Background Soil
Concentration

0.124

ND
NO
ND

14500
9967

25400
3.80
19.13
363
1.51
8.65

33533
39
16

209
38000

185
17233
883
0.18
2.02
42.67
4733
ND
1.35
ND
69
808

1200

ND
16.12
14.12

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Soil Benchmark1

0.00315

5
9.9
283
10
4

20
60

40.5

2
30

0.21
2
1
2

8.5

371

IHHIHHH

Comment

Maximum exceeds benchmark

Frequency less than 5%
No benchmark; ND in background
No benchmark; ND in background
No benchmark; within background
No benchmark; within background

No benchmark; within background
Maximum less than benchmark
Maximum exceeds benchmark
Maximum exceeds benchmark
Maximum less than benchmark
Maximum exceeds benchmark
Low toxicity
No benchmark; within background
Maximum less than benchmark
Maximum exceeds benchmark
No benchmark; within background
Maximum exceeds benchmark
Low toxicity
No benchmark; within background
No benchmark; within background
Maximum exceeds benchmark
Maximum exceeds benchmark
Low toxicity
Maximum exceeds benchmark
Maximum less than benchmark
Maximum exceeds benchmark
Maximum exceeds benchmark
Maximum exceeds benchmark

Maximum exceeds benchmark

No benchmark; ND in background
No benchmark; within background
No benchmark; within background

Frequency less than 5%
No benchmark; ND in background
Frequency less than 5%
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
Frequency less than 5%
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
No benchmark, ND in background
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Table 7-25
Comparison of Floodplain Surface Soil Concentrations to Ecological Benchmarks

Sauget Area I

Constituent

Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Methoxychlor
SVOCs, ug/kg
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthraoene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g, h, i)perylene
Benzo(k)fluoranthene
bis(2-Ethylhexyl)phthalate
Butylbenzytphthalate
Carbazole
Chrysene
Dibenzo(a, h)anthracene
Dibenzofuran
Diethylphthalate
Di-n-butylphthalate
Fluoranthene
Fluorene
lndeno(1 ,2,3-od)pyrene
Naphthalene
Pentachlorophenol
'henanthrene
Pyrene
VOCs, ug/kg
2-Butanone (MEK)
2-Hexanone
Acetone
Benzene
Carbon disulfide
Chlorobenzene
Ethylbenzene
Methylene chloride (Dichloromethane)
Toluene
Trichloroethene
Xylenes, Total

Frequency of
Detection in

Soil

22%
3%
6%

25%
37%

5%
14%
6%

23%
57%
40%
55%
37%
40%
29%
5%
17%
63%
18%
8%
2%
15%
60%
11%
28%
3%
55%

52%
49%

35%
5%
49%
8%
5%
2%
2%
5%

20%
6%
2%

Maximum site
concentration

78.00
0.1300

91
30
38

72
1200

75
2300
4300
3600
4400
2200
3400
430
340
1000

4900
810
770
39
170

10000
1400
2000
79

740

9200
8500

47.00
6.90

670
4.80

4.30

4.00

3.00

2.40

12.0

6.20
4.20

95% UCL

3.26

NC
1.98

2.04

11.61

NC
124
174
152
266
226
282
201
249
111
103
127
319
90
112
NC
100
558
126
195
180
278

366
443

20.85
8.01

283
2.97

2.98

2.95

2.78

2.36

3.34

3.07
2.99

95% UCL
Represents Site
Concentration

yes
no
yes
yes
yes

no
yes
no
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
no
yes
yes
yes
yes
no
yes
yes
yes

yes
no
yes
yes
yes
yes
yes
yes
yes
yes
yes

Twice Average
Background Soil
Concentration

ND
ND
ND
ND
ND

ND
ND
ND
160
240
187
179
127
208
322
ND
64

273
ND
ND
187
312
502
ND
ND
ND
742
335
435

ND
33.00

ND
ND
ND
ND
ND
11.4

ND
ND
ND

Soil Benchmark1

20000

100000
200000

3000

40000

200000

Comment

No benchmark; ND in background
Frequency less than 5%
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background

No benchmark; ND in background
Maximum less than benchmark
No benchmark; ND in background
No benchmark; within background
No benchmark; higher than background
No benchmark; higher than background
No benchmark; higher than background
No benchmark; higher than background
No benchmark; higher than background
No benchmark; within background
No benchmark; ND in background
No benchmark; higher than background
No benchmark; higher than background
No benchmark; ND in background
No benchmark; ND in background
Frequency less than 5%
Maximum less than benchmark
No benchmark; higher than background
No benchmark; ND in background
No benchmark; ND in background
Frequency less than 5%
Maximum less than benchmark
No benchmark; higher than background
No benchmark; higher than background

No benchmark; ND in background
No benchmark; within background
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
Frequency less than 5%
Frequency less than 5%
No benchmark; within background
Maximum less than benchmark
No benchmark; ND in background
Frequency less than 5%

Efroymson et al., 1997. Preliminary Remediation Goals for Ecological Endpoints

Calculated according to 1998 World Health Organization guidelines for mammals; Estimated Maximum Potential Concentration treated as non-detects.

Yellow shading indicates maximum site concentration exceeds benchmark.
Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent

was not detected in background soil).
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Table 7-26
Floodplain Surface Soil Locations that Exceed Ecological Benchmarks

Sauget Area I

Constituent

Arsenic, mg/kg

Barium, mg/kg

Cadmium, mg/kg

Copper, mg/kg

Sample ID

Benchmark'

Background"
DAS-T4-S2-0-0.5FT
UAS-T1-S1-0-0.5FT
UAS-T2-S3-0-0.5FT
UAS-T7-S1-0-0.5FT

Benchmark'

Background2

UAS-T4-S2-0-0.5FT

Benchmark1

Background2

DAS-T5-S3-0-0.5FT
DAS-T6-S1-0-0.5FT
UAS-T1-S1-0-0.5FT
UAS-T5-S6-0-0.5FT
UAS-T7-S1-0-0.5FT
UAS-T7-S7-0-0.5FT

Benchmark'

Background2

DAS-T1-S1-0-0.5FT
DAS-T1-S2-0-0.5FT
DAS-T1-S3-0-0.5FT
DAS-T2-S1-0-0.5FT
DAS-T2-S3-0-0.5FT
DAS-T3-S1-0-0.5FT
DAS-T3-S2-0-0.5FT
DAS-T3-S3-0-0.5FT
DAS-T4-S2-0-0.5FT
DAS-T4-S3-0-0.5FT
DAS-T5-S1-0-0.5FT
DAS-T5-S3-0-0.5FT
UAS-T1-S1-0-0.5FT
UAS-T1-S2-0-0.5FT
UAS-T1-S3-0-0.5FT
UAS-T1-S4-0-0.5FT
UAS-T1-S5-0-0.5FT
UAS-T1-S6-0-0.5FT
UAS-T1-S7-0-0.5FT
UAS-T2-S1-0-0.5FT
UAS-T2-S2-0-0.5FT
UAS-T2-S3-0-0.5FT
UAS-T2-S4-0-0.5FT
UAS-T2-S5-0-0.5FT
UAS-T2-S6-0-0.5FT
UAS-T3-S2-0-0.5FT
UAS-T3-S3-0-0.5FT
UAS-T3-S4-0-0.5FT
UAS-T3-S5-0-0.5FT
UAS-T3-S7-0-0.5FT
UAS-T4-S1-0-0.5FT
UAS-T4-S2-0-0.5FT
UAS-T4-S7-0-0.5FT
UAS-T5-S6-0-0.5FT
UAS-T7-S1-0-0.5FT

Concentration

9.9

19
10
10
10
34

283

360
1200

4

8.6
5.7
4

4.8
8.4
5.4
6.1

60

190
98
85
73
110
94
70
72
63
79
64
75
70
150
230
230
160
130
86
77
140
77
87
95
69
87
65
52
77
79
75
69
180
60
85
130

ERQ

J
J
J
J
J

J
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Table 7-26
Floodplain Surface Soil Locations that Exceed Ecological Benchmarks

Sauget Area I

Constituent

Lead, mg/kg

Molybdenum, mg/kg

Nickel, mg/kg

Sample ID

Benchmark1

Background2

DAS-T1-S1-0-0.5FT
DAS-T1-S2-0-0.5FT
DAS-T1-S3-0-0.5FT
DAS-T2-S1-0-0.5FT
DAS-T2-S3-0-0.5FT
DAS-T3-S1-0-0.5FT
DAS-T3-S2-0-0.5FT
DAS-T3-S3-0-0.5FT
DAS-T4-S1-0-0.5FT
DAS-T4-S2-0-0.5FT
DAS-T4-S3-0-0.5FT
DAS-T5-S1-0-0.5FT
DAS-T5-S3-0-0.5FT
DAS-T6-S1-0-0.5FT
DAS-T6-S3-0-0.5FT
DAS-T7-S2-0-0.5FT
UAS-T1-S1-0-0.5FT
UAS-T1-S2-0-0.5FT
UAS-T1-S3-0-0.5FT
UAS-T1-S4-0-0.5FT
UAS-T1-S5-0-0.5FT
UAS-T1-S7-0-0.5FT
UAS-T2-S1-0-0.5FT
UAS-T2-S2-0-0.5FT
UAS-T2-S3-0-0.5FT
UAS-T2-S4-0-0.5FT
UAS-T2-S5-0-0.5FT
UAS-T2-S6-0-0.5FT
UAS-T3-S2-0-0.5FT
UAS-T3-S4-0-0.5FT
UAS-T3-S5-0-0.5FT
UAS-T3-S7-0-0.5FT
UAS-T4-S1-0-0.5FT
UAS-T4-S2-0-0.5FT
UAS-T4-S5-0-0.5FT
UAS-T4-S6-0-0.5FT
UAS-T4-S7-0-0.5FT
UAS-T5-S1-0-0.5FT
UAS-T5-S2-0-0.5FT
UAS-T5-S3-0-0.5FT
UAS-T5-S4-0-0.5FT
UAS-T5-S5-0-0.5FT
UAS-T5-S6-0-0.5FT
UAS-T6-S5-0-0.5FT
UAS-T7-S1-0-0.5FT
UAS-T7-S2-0-0.5FT
UAS-T7-S3-0-0.5FT
UAS-T7-S5-0-0.5FT
UAS-T7-S6-0-0.5FT
UAS-T7-S7-0-0.5FT

Benchmark'

Background2

UAS-T4-S5-0-0.5FT
UAS-T6-S5-0-0.5FT

Benchmark1

Background2

UAS-T7-S1-0-0.5FT

Concentration

40.5

180
96
50
50
88
76
53
90
53
75
96
50
130
130
110
87
67
93
92
120
73
69
46
79
50
66
72
48
79
63
64
56
51
62
190
83
130
260
59
50
54
50
45
170
78
71
41
64
42
72
150

2

2
2.3
3.2

30

43
55

ER Q

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

J

J
J
J
J
J
J
J
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Table 7-26
Floodplain Surface Soil Locations that Exceed Ecological Benchmarks

Sauget Area I

Constituent

Selenium, mg/kg

Thallium, mg/kg

Sample ID

Benchmark1

Background2

DAS-T2-S3-0-0.5FT
DAS-T4-S2-0-0.5FT
UAS-T1-S1-0-0.5FT
UAS-T1-S5-0-0.5FT
UAS-T2-S4-0-0.5FT
UAS-T2-S6-0-0.5FT
UAS-T3-S5-0-0.5FT
UAS-T3-S7-0-0.5FT
UAS-T5-S4-0-0.5FT
UAS-T6-S5-0-0.5FT
UAS-T7-S1-0-0.5FT
UAS-T7-S2-0-0.5FT
UAS-T7-S3-0-0.5FT
UAS-T7-S4-0-0.5FT
UAS-T7-S6-0-0.5FT
UAS-T7-S7-0-0.5FT

Benchmark1

Background2

DAS-T2-S2-0-0.5FT
DAS-T3-S2-0-0.5FT
DAS-T4-S2-0-0.5FT
DAS-T4-S3-0-0.5FT

Concentration

0.21

ND
0.55
0.88
0.81
0.72
0.61

1
0.6
3.2
0.48
0.68
1.1

0.49
0.89
0.55
1.1

0.53

1

ND
1.3
1.4
1.1
1.1

ERQ

J
J
J
J
J
J
J

J
J

J
J
J

J

J
J
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Table 7-26
Floodplain Surface Soil Locations that Exceed Ecological Benchmarks

Sauget Area I

Constituent

Vanadium, mg/kg

Sample ID

Benchmark1

Background2

DAS-T1-S1-0-0.5FT
DAS-T1-S2-0-0.5FT
DAS-T1-S3-0-0.5FT
DAS-T2-S1-0-0.5FT
DAS-T2-S2-0-0.5FT
DAS-T2-S3-0-0.5FT
DAS-T3-S1-0-0.5FT
DAS-T3-S2-0-0.5FT
DAS-T3-S3-0-0.5FT
DAS-T4-S1-0-0.5FT
DAS-T4-S2-0-0.5FT
DAS-T4-S3-0-0.5FT
DAS-T5-S1-0-0.5FT
DAS-T5-S2-0-0.5FT
DAS-T5-S3-0-0.5FT
DAS-T6-S1-0-0.5FT
DAS-T6-S2-0-0.5FT
DAS-T6-S3-0-0.5FT
DAS-T7-S1-0-0.5FT
DAS-T7-S2-0-0.5FT
UAS-T1-S1-0-0.5FT
UAS-T1-S2-0-0.5FT
UAS-T1-S3-0-0.5FT
UAS-T1-S4-0-0.5FT
UAS-T1-S5-0-0.5FT
UAS-T1-S6-0-0.5FT
UAS-T1-S7-0-0.5FT
UAS-T2-S1-0-0.5FT
UAS-T2-S2-0-0.5FT
UAS-T2-S3-0-0.5FT
UAS-T2-S4-0-0.5FT
UAS-T2-S5-0-0.5FT
UAS-T2-S6-0-0.5FT
UAS-T3-S1-0-0.5FT
UAS-T3-S2-0-0.5FT
UAS-T3-S3-0-0.5FT
UAS-T3-S4-0-0.5FT
UAS-T3-S5-0-0.5FT
UAS-T3-S6-0-0.5FT
UAS-T3-S7-0-0.5FT
UAS-T4-S1-0-0.5FT
UAS-T4-S2-0-0.5FT
UAS-T4-S3-0-0.5FT
UAS-T4-S4-0-0.5FT
UAS-T4-S5-0-0.5FT
UAS-T4-S6-0-0.5FT
UAS-T4-S7-0-0.5FT
UAS-T5-S1-0-0.5FT
UAS-T5-S2-0-0.5FT
UAS-T5-S3-0-0.5FT
UAS-T5-S4-0-0.5FT
UAS-T5-S5-0-0.5FT
UAS-T5-S6-0-0.5FT
UAS-T6-S1-0-0.5FT
UAS-T6-S2-0-0.5FT
UAS-T6-S3-0-0.5FT
UAS-T6-S4-0-0.5FT
UAS-T6-S5-0-0.5FT
UAS-T7-S1-0-0.5FT
UAS-T7-S2-0-0.5FT
UAS-T7-S3-0-0.5FT
UAS-T7-S4-0-0.5FT
UAS-T7-S5-0-0.5FT
UAS-T7-S6-0-0.5FT
UAS-T7-S7-0-0.5FT

Concentration

2

69
19
25
18
24
120
34
23
25
20
21
35
34
19
19
17
22
22
17
25
22
32
35
41
36
35
22
21
30
28
40
46
30
28
30
39
26
42
27
23
13
23
22
27
15
26
29
26
29
29
25
26
28
27
25
24
30
33
30
27
25
33
22
26
22
21

ERQ

J

J
J
J

J

J
J

J
J
J
J
J
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Table 7-26
Floodplain Surface Soil Locations that Exceed Ecological Benchmarks

Sauget Area I

Constituent

Zinc, mg/kg

Sample ID

Benchmark1

Background2

DAS-T1-S1-0-0.5FT
DAS-T1-S2-0-0.5FT
DAS-T1-S3-0-0.5FT
DAS-T2-S1-0-0.5FT
DAS-T2-S2-0-0.5FT
DAS-T2-S3-0-0.5FT
DAS-T3-S1-0-0.5FT
DAS-T3-S2-0-0.5FT
DAS-T3-S3-0-0.5FT
DAS-T4-S1-0-0.5FT
DAS-T4-S2-0-0.5FT
DAS-T4-S3-0-0.5FT
DAS-T5-S1-0-0.5FT
DAS-T5-S2-0-0.5FT
DAS-T5-S3-0-0.5FT
DAS-T6-S1-0-0.5FT
DAS-T6-S2-0-0.5FT
DAS-T6-S3-0-0.5FT
DAS-T7-S1-0-0.5FT
DAS-T7-S2-0-0.5FT
UAS-T1-S1-0-0.5FT
UAS-T1-S2-0-0.5FT
UAS-T1-S3-0-0.5FT
UAS-T1-S4-0-0.5FT
UAS-T1-S5-0-0.5FT
UAS-T1-S6-0-0.5FT
UAS-T1-S7-0-0.5FT
UAS-T2-S1-0-0.5FT
UAS-T2-S2-0-0.5FT
UAS-T2-S3-0-0.5FT
UAS-T2-S4-0-0.5FT
UAS-T2-S5-0-0.5FT
UAS-T2-S6-0-0.5FT
UAS-T3-S1-0-0.5FT
UAS-T3-S2-0-0.5FT
UAS-T3-S3-0-0.5FT
UAS-T3-S4-0-0.5FT
UAS-T3-S5-0-0.5FT
UAS-T3-S6-0-0.5FT
UAS-T3-S7-0-0.5FT
UAS-T4-S1-0-0.5FT
UAS-T4-S2-0-0.5FT
UAS-T4-S3-0-0.5FT
UAS-T4-S4-0-0.5FT
UAS-T4-S5-0-0.5FT
UAS-T4-S6-0-0.5FT
UAS-T4-S7-0-0.5FT
UAS-T5-S1-0-0.5FT
UAS-T5-S2-0-0.5FT
UAS-T5-S3-0-0.5FT
UAS-T5-S4-0-0.5FT
UAS-T5-S5-0-0.5FT
UAS-T5-S6-0-0.5FT
UAS-T6-S1-0-0.5FT
UAS-T6-S2-0-0.5FT
UAS-T6-S3-0-0.5FT
UAS-T6-S4-0-0.5FT
UAS-T6-S5-0-0.5FT
UAS-T7-S1-0-0.5FT
UAS-T7-S2-0-0.5FT
UAS-T7-S3-0-0.5FT
UAS-T7-S4-0-0.5FT
UAS-T7-S5-0-0.5FT
UAS-T7-S6-0-0.5FT
UAS-T7-S7-0-0.5FT

Concentration

8.5

810
300
230
250
290
140
260
220
240
260
240
310
180
330
140
750
350
110
240
870
260
1400

ERQ

J
J
J
J
J
J
J
J
J
J

J
J
J

J
340 J
390
280
270
180
250
310
190
250
270
210
290
160
240
160
300
410
250
460
240
290
76
82
120
140
550
230
230
240
230
240
980
160
82
90
99
120
610
190
270
150
160
310
640

J
J
J
J
J
J
J
J
J
J
J

J

J
J
J
J
J
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Table 7-26
Floodplain Surface Soil Locations that Exceed Ecological Benchmarks

Sauget Area I

Constituent

Total PCBs, ug/kg

2,3,7,8-TCDD TEQ (mammals)

in ug/kg

Sample ID

Benchmark1

Background2

UAS-T6-S2-0-0.5FT

Benchmark1

Background2

DAS-T1-S1-0-0.5FT
DAS-T1-S2-0-0.5FT
DAS-T1-S3-0-0.5FT
DAS-T2-S1-0-0.5FT
DAS-T2-S2-0-0.5FT
DAS-T2-S3-0-0.5FT
DAS-T3-S1-0-0.5FT
DAS-T3-S2-0-0.5FT
DAS-T3-S3-0-0.5FT
DAS-T4-S1-0-0.5FT
DAS-T4-S2-0-0.5FT
DAS-T4-S3-0-0.5FT
DAS-T5-S1-0-0.5FT
DAS-T5-S2-0-0.5FT
DAS-T5-S3-0-0.5FT
DAS-T6-S1-0-0.5FT
DAS-T6-S2-0-0.5FT
DAS-T6-S3-0-0.5FT
DAS-T7-S1-0-0.5FT
DAS-T7-S2-0-0.5FT
UAS-T1-S1-0-0.5FT
UAS-T1-S6-0-0.5FT
UAS-T2-S4-0-0.5FT
UAS-T3-S3-0-0.5FT
UAS-T4-S1-0-0.5FT
UAS-T4-S6-0-0.5FT
UAS-T5-S4-0-0.5FT
UAS-T6-S3-0-0.5FT
UAS-T7-S3-0-0.5FT

Concentration

371

1200
385

0.00315
0.124

0.0235855
0.016399
0.014051
0.02144

0.012195
0.017101
0.007658
0.008586
0.00766

0.016645
0.006258
0.006696
0.005006
0.005483
0.02432

0.009106
0.004063
0.006762

0.0034335
0.008225
0.01856

0.015206
0.01974

0.005056
0.008645
0.187423
0.00562
0.01658

0.0087385

ERQ

1Efroymson et al., 1997. Preliminary Remediation Goals for Ecological
Endpoints.

Background concentration is twice average concentration for three
background soil samples.

Shading indicates concentrations exceeds benchmark and
background.
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Table 7-27a

Comparison of Site G Surface Soil Concentrations to Ecological Benchmarks

Sauget Area I

Constituent

Dioxins, ug/kg
2,3,7,8-TCDD TEQ (mammals)2

Herbicides, ug/kg
Metals, mg/kg
Aluminum
Antimony
Arsenic
3arium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Vanadium
Zinc
PCBs, ug/kg
Total PCBs
Pesticides, ug/kg
4,4-DDT
Alpha Chlordane
delta-BHC
Dieldrin
indosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Gamma Chlordane
Heptachlor epoxide
dethoxychlor
SVOCs, ug/kg
VOCs, ug/kg

Frequency of
Detection in

Soil

100%

100%
50%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

50%

75%

50%
75%
25%
25%
25%
50%
50%
50%
50%
75%
25%
25%

Number of
Samples for
Statistics

4

4
2
4
4
4
4
4
4
4
4

4
4

4
4
4
4
4
4
4
4

4

3

2
3
1
1
1
2
2
2
2
3
1

1

Maximum site
concentration

0.01

15000.00
0.72
8.05

140.00
0.64
0.39

14000.00
22.00
8.60

290.00
20000.00

16.00
4950.00
740.00
0.03
0.78

21.50
1700.00
40.00
69.50

46.50

0.16

0.26
0.18
0.06
0.22
0.34
0.18
0.16
0.67
1.03
0.31
0.22
0.94

95% UCL

1.323

15906
0.91
8.14
149
0.66
0.50

14008
22.76
8.69

600.28
20489
18.28
5517
786
0.03
0.97

21.71
1870
40.87
NC

778.56

0.33

0.63
3.40
NC
NC
NC
0.34
0.19
NC
1.67
0.40
NC
NC

95%UCL
Represents Site
Concentration

no

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

no

no

no
no
no
no
no
no
no
no
no
no

Twice Average
Background Soil
Concentration

0.124

25400
3.80
19.13
363
1.51
8.65

33533
39
16

209

38000
185

17233
883
0.18
2.02

42.67
4733

69
808

1200

14.12
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Soil Benchmark1

0.00315

5
9.9
283
10
4

20
60

40.5

2
30

2
8.5

371

Comment

Maximum exceeds benchmark

No benchmark; within background
Maximum less than benchmark
Maximum less than benchmark
Maximum less than benchmark
Maximum less than benchmark
Maximum less than benchmark
No benchmark; within background
No benchmark; within background
Maximum less than benchmark
Maximum exceeds benchmark
No benchmark; within background
Maximum less than benchmark
LOwtoxicity
No benchmark; within background
Mo benchmark; within background
Maximum less than benchmark
Maximum less than benchmark
Low toxicity
Maximum exceeds benchmark
Maximum exceeds benchmark

Maximum less than benchmark

No benchmark; within background
No benchmark; ND in background
Mo benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND In background
No benchmark; ND in background
No benchmark; ND In background
No benchmark; ND In background
No benchmark; ND in background
No benchmark; ND in background
Mo benchmark; ND In background
No benchmark; ND in background

ND = Not detected
1 Efroymson et al., 1997. Preliminary Remediation Goals for Ecological Endpoints

Calculated according to 1998 World Health Organization guidelines for mammals; Estimated Maximum Potential Concentration treated as non-detects.

only compounds detected at least once are listed in this table

Yellow shading indicates maximum site concentration exceeds benchmark.

Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent

was not detected in background soil).
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Table 7-27b
Comparison of Site H Surface Soil Concentrations to Ecological Benchmarks

Sauget Area I

Constituent
Dioxins, ug/kg

2,3,7,8-TCDD TEQ (mammals)2

Herbicides, ug/kg
2,4-DB
Metals, mg/kg
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
ron
Lead
Magnesium
Manganese
Mercury
Motybdenum
Nickel
Potassium
Selenium
Sodium
Silver
Thallium
Vanadium
Zinc
PCBs, ug/kg
Total PCBs
Pesticides, ug/kg
4,4-DDE
4,4-DDT
Aldrin
Endosulfan II
Endrin ketone

Gamma Chlordane
Heplachtor
Heptachlor epoxide
Methoxychlor
SVOCs, ug/kg
Benzo(a)anttiracene
Jenzo(a)pyrene

Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Ethylhexyl)phthalate
Chrysene
Fluoranthene
ndeno(1,2,3-cd)pyrene
Pentachlorophenol

Phenanthrene
Pyrene
VOCs, ug/kg

Frequency of
Detection in

Soil

Number of
Samples for
Statistics

100%

50%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
75%
100%
75%
25%
100%
100%

75%

75%
75%

50%
25%
75%
50%
25%
75%
50%

75%
75%
75%
25%
75%
50%
75%
75%
50%
25%

25%
75%

4

4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4

4
4

4
3
4
4
3
4
4

4
4
4
4
4
4
4
4
4
4

4
4

Maximum site
concentration

1.291

9.70

14000
2.30

64.00
120
3.80
22.00
42000
23.00
20.00
480

18000
230

2500
720
0.77
11.00

70
1600
4.70

390.00
2.70
2.50
45

3600

1519

86
110

21
7.20

82.0000
30.00

2
44
130

130
140
140
370
130
120
300
240
100
241

110
190

95%UCL

177220.313

9.94

39230
2.37

7216.39
124

46.91
2166.24
1071222

23.40
86.11

532.72
18260
243.58
3069
739

142.37
981.99
215.29
1890

941.90
395.84
2.64
29.97
69.01

628746

1563.37

800339929.23
11675720159.04

19.44
1853.29

10230171916.44
33.50
8.26

110811632280502
199687.00

133
145
154

2168
137
126
734
250
NC
241

NC
213

95%UCL
Represents Site
Concentration

no

no

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

yes
no
no
no

no

no
no

yes
no
no
no
no
no
no

no
no
no
no
no
no
no
no
no
no
no
no

Twice Average
Background Soil
Concentration

0.124

ND

25400
3.80
19.13
363
1.51
8.65

33533
39
16

209
38000

185
17233
883
0.18
2.02

42.67
4733
ND
ND
1.35
ND
69
808

1200

16.12
14.12

ND
ND
ND
ND
ND
ND
ND

240
187
179
127
208
322
273
502
ND
742

335
435

Soil Benchmark1

0.00315

5
9.9
283
10
4

20
60

40.5

2
30

0.21

2
1
2

8.5

371

3000

Comment

Maximum exceeds benchmark

No benchmark; ND in background

No benchmark; within background
Maximum less than benchmark
Maximum exceeds benchmark
Maximum less than benchmark
Maximum less than benchmark
Maximum exceeds benchmark
Low toxicity
No benchmark; within background
Maximum equal to benchmark
Maximum exceeds benchmark
No benchmark; within background
Maximum exceeds benchmark
No benchmark; within background
No benchmark; within background
No benchmark; exceeds background
Maximum exceeds benchmark
Maximum exceeds benchmark
Low toxicity
Maximum exceeds benchmark
Low toxicity
Maximum exceeds benchmark
Maximum exceeds benchmark
Maximum exceeds benchmark
Maximum exceeds benchmark

Maximum exceeds benchmark

Mo benchmark; exceeds background
No benchmark; exceeds background
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
îo benchmark; ND in background

No benchmark; ND in background
No benchmark; ND In background

No benchmark; within background
No benchmark; within background
No benchmark; within background
No benchmark; higher than background
No benchmark; within background
No benchmark; within background
No benchmark; higher than background
No benchmark; within background
No benchmark; ND in background
Maximum less than benchmark

Mo benchmark; within background
No benchmark; within background
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Table 7-27b

Comparison of Site H Surface Soil Concentrations to Ecological Benchmarks

Sauget Area I

Constituent

2-Hexanone
Carbon disulflde
Tetrachloroethene

Frequency of
Detection in

Soil

25%
25%
25%

Number of
Samples for
Statistics

1
3
4

Maximum site
concentration

5.70

4.30

17.00

95%UCL

NC
489

297.55

95%UCL
Represents Site
Concentration

no
no
no

Twice Average
Background Soil
Concentration

33.00
ND

Soil Benchmark1
Comment

No benchmark; within background
No benchmark; ND in background
No benchmark; ND in background

ND = Not detected

Efroymson et al., 1997. Preliminary Remediation Goals for Ecological Endpoints

Calculated according to 1998 World Health Organization guidelines for mammals; Estimated Maximum Potential Concentration treated as non-detects.

only compounds detected at least once are listed in this table

Yellow shading indicates maximum site concentration exceeds benchmark.

Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent
was not detected in background soil).
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Table 7-27c
Comparison of Site I Surface Soil Concentrations to Ecological Benchmarks

Sauget Area I

Constituent

Dloxlns, ug/kg

2.3.7.8-TCDD TEQ (mammals)'

Herbicides, ug/kg
2,4-DB
Metals, mg/kg
Aluminum
Antimony
Arseric
Barium
Beryllium
Cadmium
Calcium
ChromiLm
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Merory
Molybdenum
Nickel

Potassium
Sderium
Slver
Sodium
Vanadun
Zinc
PCBs, ug/kg
Total PCBs
Pesticides, ug/kg
4,4'-DDD
4,4'-DDE
4,4'-ODT

Aldrin
Alpha CHordane
Dieldrin
EndosUfan 1
EndosUfan II
EndosUfan sUfate
Endrin
Endrin aldehyde
Endrin ketone
Gamma CHordane
HeplacHor

Heptachlor epoxide
Methoxychlor
SVOCs, ug/kg
1,4-Dichlorobenzene
1 , 2, 4-Tri chlorobenzene
2,4-DicHorophenol
2-Nitroahline
4-Chloroanillne
Anthracene
Benzo(a)antfracene
Benzo(a)pyrene
enzo(b)fluoranthene

Benzo(g,h,i )perytene
enzo(k)fluoranthene

t»s(2-Ethylhexyl)phthaiate

Carbazde

Frequency of
Detection in Soi

100%

25%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
75%
100%
100%
100%
100%

75%

100%
100%
67%
100%
33%
100%
100%
100%
33%
100%
100%
100%
100%
67%
100%
100%

25%
25%
25%
25%
50%
50%
75%
75%
75%
75%
75%
25%
25%

Number oT
Samples for

4

3

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4

3
3
3
3
1
3
3
3
2
3
3
3
3
3
3
3

1
4
1
1
4
4
4
4
4
4
4
1
4

Maximum site
concentration

12.682

29.13

8000
8.40
12.00
740
1.70

31.00
235000
65.00
33.00
13000
16000
1500
19000
300
2.00
8.50
65

1500
1.60
19.00

870.00
26

2800

121280

200
300
460
250
3

200
260.00
600.00
a.ao

240.00
1500.00

700.0000
380.00

69
140

3000

46.00
180.00
82.00
160.00

18000.00
730

2200
2200
2800
1600
960
88
320

35%UCL

5.82975EH3

837327.9674

10373.04485
27.06307144
12.09603333
40737.84503
4.645394701
45692.89244
480323.5391
557.0784649
18037.66354
13393.5185

16047.63857
1410.13458

28676.00543
355.9479591
5713355.711
8.966566712
446.1117448
1588.502918
6.886829613
5711.850233
885.626716
26.2846367
43298.37599

8.7794E+2B

6.18723E*56
1.35573E+32
3.975316*32

2.36762E+38
NC

6.66751 E* 25
6.20887E«38
3.86916E*35
9.59706229

1.43789E+35
5.89694E+37
1.29277E+33
1.17964E+24
3.90883E+21

3.51219E+28
1 ,36839E»33

NC
238.3835621

NC
NC

3.34508E+15
3367658.288
136193831.4
2965105917
406310864.3
5618456.655
1054145.623

NC
1299.336446

95%UCL
Represents Site
Concentration

no

no

no
no
no
no
no
no
no
no
no
no
no
yes
no
no
no
no
no
no
no
no
no
no
no

no

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

no
no
no
no
no
no
no
no
no
no
no
no
no

Twice Average
Background Soil

0.124

NO

25400
3.80
19.13
363
1.51
8.65

33533
39
16

209
36000

185
17233
663
0.18
2.02
42.67
4733
NO
1.35

69
808

1200

ND
16.12
14.12
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
160
240
187
179
127
208
322
64

0.00315

5
9.9
283
10
4

20
60

40.5

2
30

0.21
2

2
8.5

371

20000
20000

Comment

Maximum exceeds benchmark

No benchmark; ND In background

No benchmark: within background
Maximum exceeds benchmark
Maximum exceeds benchmark
Maximum exceeds benchmark
Maximum less than benchmark
Maximum exceeds benchmark
Low toxicity
No benchmark; exceeds backcfoind
Maximum exceeds benchmark
Max! mum exceeds benchmark
No benchmark; within background
Maximum exceeds benchmark
Low toxicity
No benchmark; within background
No benchmark; exceeds background
Maximum exceeds benchmark
Maximum exceeds benchmark
Low toxicity
Maximum exceeds benchmark
Maximum exceeds benchmark
Low toxicity
Maximum exceeds benchmark
Maximum exceeds benchmark

Maximum exceeds benchmark

No benchmark; ND in background
No benchmark; exceeds background
No benchmark: exceeds background

No benchmark: ND in background
No benchmark; ND in background
1o benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND In background
No benchmark; ND in background
No benchmark; ND In background
No benchmark; ND in backp/cund

Maximum less than benchmark
Maximum less than benchmark
No benchmark; ND in background
No benchmark; ND In background
No benchmark; ND in background
No benchmark: higher than background
No benchmark; hi gher than background
No benchmark; higher than background
No benchmark; higher than background
No benchmark; higher than background
No benchmark; higher than background
No benchmark; within background
No benchmark: higrier than background
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Table 7-27c
Comparison of Site I Surface Soil Concentrations to Ecological Benchmarks

Sauget Area I

Constituent

^hrysene
Dibenzo(a.h)anthracene
DibenzofLran
Di-n-butylphthalate
nuoranbtene
nuorene
HexacHorobenzene
lndeno(1 .2.3-cd)pyrene
Naphthalene
-"entactTl orophenol

Phenarihrene
Pyrene
VOCs, ug/kg
Toluene

Frequency of
Detection in SOU

75%

50%
25%
25%
100%
25%
25%
50%

100%
100%
100%

25%

Number of
Samples for
Statistics

4

4
4

1
4
4
4

4

4

4
4

4

Maximum ste
concentration

2200
360
100
52

6000
230

110.00
1600

1650
3300
4700

3.3

95%UCL

55268524.04
44378.40136
100.0954465

NC
23187272884
433.0037693
291.9069705
7840824.52

63284.90405

32062E»11
1138027755

3.389891562

95%UCL
Represents Site
Concentration

no
no
no
no
no
no
no
no

no
no
no

no

Twice Average
Background Soil
Concentration

273
NO
ND
312
502
ND
ND
ND

ND
742

335
435

ND

Soil Benchmark'

200000

3000

200000

Comment

No benchmark; higher than background
No benchmark ND in background
No bend-mark: ND In background
Maxi mum less than benchmark
No benchmark; higher than background
No benchmark: ND in background
No benchmark; ND in background
No benchmark; ND in background

Maximum less than benchmark

No benchmark; higher than background
No benchmark; higher than background

Maximum less than benchmark

ND - Not detected
1 Efroymson et al., 1997. Preliminary Remediation Goals for Ecological Endpoints
2Cateuated according to 1998 World Health Organization guidelines for mammals; Estimated Maximum Potential Concentration treated as non-oetacts.

Yellow shading indicates maximum site concentration exceeds benchmark,

was not detected in background soil).
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Table 7-27d
Comparison of Site L Surface Soil Concentrations to Ecological Benchmarks

Sauget Area I

Constituent

Dloxlns, ug/kg

2,3,7.8-TCDD TEQ (mammals)'

Herbicides, ug/kg
Metals, mg/kg
Aluminum
Antimony
Arseric
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyaride, Total

Iron
.ead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadum
Zinc
PCBs, ug/kg
Total PCBs
Pesticides, ug/kg
4.4'-DOE
4,4'-DDT

Aldrin
beta-BHC
Dieldrin
Endrln ketone
Gamma Crtordane
Heptachlor epoxide
MethoxycNot
SVOCs, ug/kg
2- Melhylnaphthalene
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Elhylhexyi)phthalate
Carbazcte
Chrysene
Dibenzo(a,h)anthracene
Jibenzofuran
luoranthene

Ruorene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
Pentachlorophenol

Phenarthrene

Frequency of
Detection in Soil

100%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
25%
100%
100%
100%
100%
100%
100%
100%
100%
100%
75%
100%
100%
100%
100%

50%

75%
25%
25%
25%
25%
75%
75%
75%
50%

25%
50%
75%
75%
75%
75%
75%
75%
50%
75%
75%
50%
25%
75%
50%
75%
25%
25%

75%

Number of
Samples for
Statistics

4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4

4
4

4
4
4
4
4
4
3

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
3
4

Maximum site
concentration

0.821

7600
5.40
37.00
250
1.60
10.00
29000
79.00
17.00
4700

2
32000
940
4200
650
0.56
23.00

55
1700
4.30
1.20

540.00
2.10
49
870

1171

20
16
6

3.70
12

28.0000
21.00

9
46

140
1600
3600
7800
7000
6600
3800
6800
310
1500
7800
1300
750

18000
1400
4800
320
240

12000

95%UCL

124.7416336

7979.493203
8.850128

NC
268.6028182

NC
10.23619922
34213.75505
448.9603833
18.97604255
74139227.8

36.64438482
36106.95214
253773.3978
4448.648413
675.584256
0.57447441
42.61943575
55.78187695
1676.575721
8.99621133
1.572152807
1093.938624
2.094945789
53.02223759
860.7747902

1065.507332

19.74577626
15.77170892

6.194243663
1356.706081
12.88917529
12283.87693
21.34574954
10.51387628
57.70715929

147.440499
8491211.257
994773566.6
3.26082E+11
3.48435E+13
70233148182
1144351859
2.1238E-H1
797.5198398
1616221.149
3.6651 3EH1
584071173.7
82381.06931
1.57152E-H5
5221331.358
7509937085
1222.742364
243.3192197

7.19159E<-12

95%UCL
Represents Site

no

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
yes
no
no
no
yes
no
yes

yes

yes
yes
no
no
no
no
no
no
no

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

Twice Average
Background Soil

0.124

25400
3.80
19.13
363
1.51
8.65

33533
39
16

209

38000
185

17233
883
0.18
2.02
42.67
4733
ND
1.35

ND
69
808

1200

16.12
14.12
ND
ND
ND
ND
ND
ND
ND

ND
ND
160
240
187
179
127
208
322
64
273
ND
ND
502
ND
ND
ND
742
335

Sol Benchmark1

0.00315

5
9.9
263
10
4

20
60

40.5

2
30

0.21
2

1
2

8.5

371

20000

3000

Comment

Maximum exceeds benchmark

No benchmark; within background
Maximum exceeds benchmark
Maximum exceeds benchmark
Maximum less than benchmark
Maximum less than benchmark
Maximum exceeds benchmark
-OW toadty
No benchmark; exceeds background
Maximum less than benchmark
Maximum exceeds benchmark
No benchmark; ND in background
No benchmark; within background
Maximum exceeds benchmark
Low toxi city
No benchmark; within background
No benchmark; exceeds background
Maximum exceeds benchmark
Maximum exceeds benchmark
Low toxi city
Maximum exceeds benchmark
Maximum less than benchmark
Low toxi city
Maximum exceeds benchmark
Maximum exceeds benchmark
Maximum exceeds benchmark

Maximum exceeds benchmark

No benchmark; exceeds background
No benchmark; exceeds background

No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
No benchmark; ND in background
No benchmark: ND In background

No benchmark; ND in background
Maximum less than benchmark
No benchmark; exceeds background
No benchmark; exceeds background
No benchmark; exceeds background
No benchmark; exceeds background
No benchmark; exceeds background
No benchmark; exceeds background
No benchmark; within background
No benchmark; exceeds background
No benchmark; exceeds background
No benchmark; ND in background
No benchmark; ND in backcfcund
No benchmark; exceeds background
No benchmark; ND in backer ound
No benchmark; ND in background
No benchmark; ND in background
Maximum less than benchmark

No benchmark; exceeds background
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Table 7-27d
Comparison of Site L Surface Soil Concentrations to Ecological Benchmarks

SaugetAreal

Constituent

Gyrene
VOCs, ug/kg
Toluene

Frequency of
Detection in Soil

75%

25%

Number of
Samples for
Statistics

4

4

Mnxinumsite
concentration

13000

13.0

95%UCL

4.68372E*13

82.31309822

95%UCL
Represents Site
Concentration

no

no

Twice) Average
Background Soi
Concentration

435

ND

Soil Benchmark'

200000

Comment

No benchmark; exceeds backgromd

Maximum less than benchmark

ND = Not detected
Efroymson et a)., 1997. Preliminary Remediation Goals for Ecological Endpoints

2Calcuated according to 1998 World Health Organization guidelines for mammals; Estimated Maximum Potential Concentration treated as norhdetects.

Yellow shading indicates maximum site concentration exceeds benchmark.
Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent

was not detected in background soil).
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Table 7-27e
Comparison of Site N Surface Soil Concentrations to Ecological Benchmarks

Sauget Area I

Constituent

Dioxins, ug/kg

2.3,7,8-TCDD TEQ (mammals)'

Herbicides, ug/kg
Metals, mg/kg
Aluminum
Antimony
Arsenic
Barium
Cadnium
Calcium
Chromium
Cobalt
Copper
Iron
Lead

Magnesium
Manganese
Mercury

l̂ofybdenum
Nickel
Potassium
Selenium
Vanadium
Zinc
PCBs, ug/kg
Total PCBs
Pesticides, ug/kg
4,4'-DDT

Aldrin
Alpha Chlordane
bela-BHC
Dleldnn
Gamma CNordane
dethoxychlor
SVOCs, uglkg
Anthracene
Benzo(a)anlhracene
lenzn(a)pyrene
ienzofblfluoranthene
Benzo(g,h,i)perylene
Benzo(k)f!uoranthene
bis(2-Ethylhexyl)phthalate
Chrysene
Dibens3(a,h)anlhracene
luoranthene

ndeno(1 ,2,3-cd)pyrene
'entachlorophenol

Phenanthrene
Pyrene
VOCs, ug/kg

Frequency of
Detection in Soil

100%

100%

25%
100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%
100%

25%
100%

100%

25%

25%

25%
25%
25%
25%
25%
25%

75%
100%

100%

100%

25%
100%

25%
100%

50%
100%

75%
100%

100%

100%

Number of
Samples for
Statistics

4

4
1
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4

4

3
3
3
3
4
4

3
4
4
4
4
4
4
4
4
4
4
4

4
4

Maximum site
concentration

0.345

11000
0.71

7.30

1200

1.50

1 09000
18.00
6.15

110
15000
410

11500
410
0.10

1.45

17
1600

0.68

29
250

178

3

1
1

0.34

2
1.B5

55

58
270
330
320
300
360
130
310
110
610
250
474

260
550

95% UCL

29108960.28

11367.87884
NC

7.465249928
1208.136124
11.80319879
1985134.1

22.93479523
NC

2284.996321
15376.58677
5632358.094
15898.24309
447.4493181
0.351694441
1.818470731
17.12978312
1614.831668
0.691327842
29.3885723
260.8110532

5078256.548

2.820036127

1.389998414
1.161332487
0.382196942
2328499227
3.731761647
1402.087203

65.54441005
277.2454654
2741.750887
3553.567584
965.7584844
370.1287912
133.305617
1427.615009
106.7183083
626.730565
569.6321335
613.1716845

263.4323597
551.3228038

95% UCL
Represents Site
Concentration

no

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

no

no

no
no
no
no
no
no

no
no
no
no
no
no
no
no

yes
no
no
no

no
no

Twice Average
Background Soil
Concentration

0.124

25400
3.80

19.13
363
8.65

33533
39
16
209

38000
185

17233
883
0.18

2.02

42.67
4733
ND

69
808

1200

14.12

ND
ND
ND
ND
ND
ND

160
240
187
179
127
208
322
273
ND
502
ND
742

335
435

Soil Benchmark1

0.00315

5
9.9
283

4

20
60

40.5

2
30

0.21

2
8.5

371

3000

Comment

Maximum exceeds benchmark

No benchmark; within background
Maximum less than benchmark
Maximum less than benchmark
Maximum exceeds benchmark
Maximum less than benchmark
-ow toxicity
No benchmark; within background
Maximum less than benchmark
vlaximum exceeds benchmark
Mo benchmark; within background
Maximum exceeds benchmark
Low toxicity
Mo benchmark; within background
No benchmark; within background
Maximum less than benchmark
Maximum less than benchmark
Low toxicity
Maximum exceeds benchmark
vlaximum exceeds benchmark
Maximum exceeds benchmark

Maximum less than benchmark

No benchmark; within background

No benchmark; ND In background
No benchmark; ND In background
Mo benchmark; ND In background
No benchmark; ND in background
>Jo benchmark; ND in background
No benchmark; ND in background

No benchmark; within background
No benchmark; exceeds background
•Jo benchmark; exceeds background
No benchmark; exceeds background
No benchmark; exceeds background
^o benchmark; exceeds background
No benchmark; within background
No benchmark; exceeds background
No benchmark; ND in background
No benchmark; exceeds background
No benchmark; ND in background
Maximum less than benchmark

No benchmark; less than background
No benchmark; exceeds background

ND = Not detected
Efroymson et al , 1997. Preliminary Remediation Goals for Ecological Endpoints

Calculated according to 1998 World Health Organization guidelines for mammals; Estimated Maximum Potential Concentration treated as non-detects

Yellow shading indicates maximum site concentration exceeds benchmark.
Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent

was not detected in background soil).
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Table 7-28
Surface Soil Locations from Sites G, H, I, L, and N that Exceed Ecological Benchmarks

Sauget Area I

Constituent
Antimony

mg,'kg

Arsenic

mg.'kg

Barium

mg/kg

Cadmium
mg/kg

Cobalt

mg;kg

Copper
mg/kg

Sample ID
Benchmark1

Background"
WASTE-I-B2-0-0 5FT
WASTE-I-B3-0-0 5FT
WASTE-I-B4-0-0 5FTFD
WASTE-L-B1-0-0 5FT
Benchmark
Background'
WASTE-H-B3-0-0.5FT
WASTE-H-B4-0-0.5FT
WASTE- -B3-0-0.5FT
WASTE-L-B1-0-0.5FT
WASTE-L-B2-0-0.5FT
WASTE-L-B3-0-0.5FT
WASTE-L-B4-0-0.5FT

Benchmark
Background1

WASTE-I-B2-0-0.5FT
WASTE-N-B1-0-0 5FT
WASTE-N-B2-0-0 5FT
Benchmark
Background"
WASTE-H-B1-0-05FT
WASTE-H-B4-0-0 5FT
WASTE- -B2-0-0.5FT
WASTE-I-B3-0-0.5FT
WASTE-L-B1-0-0 5FT
WASTE-L-B2-0-0.5FT
WASTE-L-B4-0-0 5FT

Benchmark'
Background5

WASTE-I-B2-0-0.5FT

Benchmark'
Background"
WASTE-G-B1-0-0.5FT
WASTE-G-B1-0-0.5FTFD
WASTE-G-B2-0-0.5FT
WASTE-G-B3-0-0.5FT
WASTE-G-B4-0-0.5FT
WASTE-H-B1-0-0.5FT
WASTE-H-B2-0-0.5FT
WASTE-H-B3-0-0 5FT
WASTE-H-B4-0-0 5FT
WASTE- -B1-0-0.5FT
WASTE- -B2-0-0 5FT
WASTE- -B3-0-0 5FT
WASTE- -B4-0-0 5FT
WASTE- -B4-0-0 5FTFD
WASTE-L-B1-0-0.5FT
WASTE-L-B2-0-0.5FT
WASTE-L-B3-0-0.5FT
WASTE-L-B4-0-0.5FT
WASTE-N-B2-0-0 5FT

Concentration

5
3 8
a.4
8.4
5.3
5.4

9 9
19
64
13
12
35
37
30
31

283

363
740
860
1200

4

8 6
8.7
22
31
9.2
10
4.6
7.1

20

16
33

60

209
190
390
200
140
100
480
200
340
480
2000
10000
13000
1200

2100

1700

4700
190
460
110

ERQ

J
J
J
J

J

J
J

J
J

J
J
J
J
J

J
J
J
J
J

J

J
J
J
J

J
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Table 7-28
Surface Soil Locations from Sites G, H, I, L, and N that Exceed Ecological Benchmarks

Sauget Area I

Constituent

Le;id
mg-kg

Molybdenum

mg'kg

Nickel
mg/kg

Selenium
mg/kg

Sample ID

Benchmark'
Background"
WASTE-H-B1-0-0.5FT
WASTE-H-B2-0-0.5FT
WASTE-H-B3-0-0.5FT
WASTE-H-B4-0-0 5FT
WASTE-I-B1-0-0.5FT
WASTE-I-B2-0-0.5FT
WASTE-I-B3-0-0.5FT
WASTE-I-B4-0-0 5FT
WASTE-I-B4-0-05FTFD
WASTE-L-B1-0-0.5FT
WASTE-L-B2-0-0.5FT
WASTE-L-B3-0-0.5FT
WASTE-L-B4-0-0.5FT
WASTE-N-B1-0-0.5FT
WASTE-N-B2-0-0.5FT
Benchmark1

Background*
WASTE-H-B1-0-0 5FT
WASTE-H-B3-0-0.5FT
WASTE-H-B4-0-0 5FT
WASTE-I-B1-0-0.5FT
WASTE-I-B2-0-0 5FT
WASTE-I-B3-0-0.5FT
WASTE-I-B4-0-0.5FT
WASTE-I-B4-0-0.5FTFD
WASTE-L-B1-0-05FT
WASTE-L-B2-0-0.5FT
WASTE-L-B3-0-0 5FT
WASTE-L-B4-0-0 5FT
Benchmark'
Background'
WASTE-H-B3-0-0 5FT
WASTE-I-B2-0-0.5FT
WASTE-I-B3-0-0.5FT
WASTE-L-B1-0-0 5FT
WASTE-L-B2-0-0.5FT
WASTE-L-B3-0-0 5FT
WASTE-L-B4-0-0.5FT

benchmark
Background'"
WASTE-G-B1-0-0.5FT
WASTE-G-B1-0-0.5FTFD
WASTE-G-B2-0-0 5FT
WASTE-G-B3-0-0.5FT
WASTE-G-B4-0-0 5FT
WASTE-H-B1-0-0.5FT
WASTE-H-B2-0-0.5FT
WASTE-H-B3-0-0.5FT
WASTE-H-B4-0-0 5FT
WASTE-I-B1-0-0.5FT
WASTE-I-B2-0-0.5FT
WASTE-I-B3-0-0.5FT
WASTE-I-B4-0-0 5FT
WASTE-I-B4-0-0.5FTFD
WASTE-L-B1-0-0.5FT
WASTE-L-B2-0-0.5FT
WASTE-L-B3-0-0.5FT
WASTE-L-B4-0-0.5FT
WASTE-N-B1-0-0.5FT
WASTE-N-B2-0-0 5FT
WASTE-N-B3-0-0 5FT
WASTE-N-B4-0-0 5FT
WASTE-N-B4-0-05FTFD

Concentration

41

185
200
53
100
230
220
1500
830
190
270
940
190
64
280
410
99

2

2.0
3.6
11
4.2
2,7
7.5
8.5
3.4
6.1
16
23
9.3
96

30

43
70
42
65
51
43
38
55

0.21
ND
1.2
1.2
1.2
1.1
1.1

0.64
1.1
4.7

0.42
1.1
1.6
1.6

0.44
0.83
4.3

'.' '• 4
. 1.8

2.2
1.1

0.99
1.1

0.61
0.75

ERQ

J
J
j
J
J
J
J
J
J
J
J
J
J
J
J

J
J
J
J
J
J
J
J
J
J
J
J

J
J

U
u
U
u
u
J
u

J
u

J
J

u
u
u
J
J
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Table 7-28
Surface Soil Locations from Sites G, H, I. L, and N that Exceed Ecological Benchmarks

Sauget Area I

Constituent

Silver

mg'kg

Thallium

mg'kg

Vanadium
mg/kg

Zinc:

mg/kg

Sample ID

Benchmark1

Background'
WASTE-H-B4-0-0 5FT
WASTE-I-B1-0-0.5FT
WASTE- I-B2-0-0.5FT
WASTE-I-B3-0-0.5FT
WASTE-I-B4-0-0 5FTFD

Benchmark'

Background2

WASTE-G-B1-0-0.5FT
WASTE-G-B1-0-0.5FTFD
WASTE-G-B2-0-0 5FT
WASTE-G-B3-0-0.5FT
WASTE-G-B4-0-0 5FT
WASTE-H-B2-0-0 5FT
WASTE-H-B3-0-0.5FT
WASTE-I-B1-0-0 5FT
WASTE-L-B1-0-0.5FT
WASTE-L-B2-0-0.5FT
WASTE-L-B3-0-0.5FT
WASTE-L-B4-0-0.5FT
WASTE-N-B1-0-0.5FT
WASTE-N-B4-0-0.5FT

Benchmark'
3ackground:

WASTE-G-B1-0-0.5FT
WASTE-G-B1-0-0.5FTFD
WASTE-G-B2-0-0.5FT
WASTE-G-B3-0-0.5FT
WASTE-G-B4-0-0 5FT
WASTE-H-B1-0-0 5FT
WASTE-H-B2-0-0.5FT
WASTE-H-B3-0-0.5FT
WASTE-H-B4-0-0.5FT
WASTE-I-B1-0-05FT
WASTE-I-B2-0-0.5FT
WASTE-I-B3-0-0 5FT
WASTE-I-B4-0-0.5FT
WASTE-I-B4-0-0.5FTFD
WASTE-L-B1-0-0.5FT
WASTE-L-B2-0-0.5FT
WASTE-L-B3-0-0.5FT
WASTE-L-B4-0-0.5FT
WASTE-N-B1-0-0 5FT
WASTE-N-B2-0-0.5FT
WASTE-N-B3-0-0.5FT
WASTE-N-B4-0-0 5FT
WASTE-N-B4-0-0.5FTFD

Jenchmark
Background"
WASTE-G-B1-0-0.5FT
WASTE-G-B1-0-0 5FTFD
WASTE-G-B2-0-0 5FT
WASTE-G-B3-0-0.5FT
WASTE-G-B4-0-0.5FT
WASTE-H-B1-0-0.5FT
WASTE-H-B2-0-0 5FT
WASTE-H-B3-0-05FT
WASTE-H-B4-0-0.5FT
WASTE-I-B1-0-0 5FT
WASTE-I-B2-0-0.5FT
WASTE-I-B3-0-0.5FT
WASTE-I-B4-0-0 5FT
WASTE-1-B4-0-0.5FTFD
WASTE-L-B1-0-0.5FT
WASTE-L-B2-0-0.5FT
WASTE-L-B3-0-0.5FT
WASTE-L-B4-0-0 5FT
WASTE-N-B1-0-0.5FT
WASTE-N-B2-0-0 5FT
WASTE-N-B3-0-0 5FT
WASTE-N-B4-0-0.5FT
WASTE-N-B4-0-0 5FTFD

Concentration

2

1.4
2.7
3.1
11
19
2.2

1

ND
1.2
1.2
1.2
1.1
1.1
1.1
2.5
1.1
2.1
1.9
1.6
1.8
1.1
1.1

2

69
39
39
40
32
32
20
33
45
22
17
21
26
9 4
12
49
40
39
49
21
23
22
27
31

8.5

BOB
64
75
56
60
58

800
350
370

3600
1200

2800
1300
310
500
870
420
160
590
210
250
62
71
79

E R Q

J

J
J
J
J

U
U
U
U
U
U

U

U
U

J
J
J
J
J

J
J
J
J
J

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
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Table 7-28
Surface Soil Locations from Sites G, H, I, L, and N that Exceed Ecological Benchmarks

Sauget Area I

Constituent

1998 Tolal TEQ w/ EMPC as NO'
ug/kg

Total PCBs
ug/kg

Sample ID

Benchmark'
Background'
WASTE-G-B1-0-0.5FT
WASTE-G-B1-0-0.5FTFD
WASTE-G-B2-0-0.5FT
WASTE-G-B3-0-0.5FT
WASTE-G-B4-0-0.5FT
WASTE-H-B1-0-0 5FT
WASTE-H-B2-0-0.5FT
WASTE-H-B3-0-0 5FT
WASTE-H-B4-0-0 5FT
WASTE-I-B1-0-0.5FT
WASTE-I-B2-0-0 5FT
WASTE-I-B3-0-0 5FT
WASTE-I-B4-0-0 5FT
WASTE-I-B4-0-0 5FTFD
WASTE-L-B1-0-0.5FT
WASTE-L-B2-0-0.5FT
WASTE-L-B3-0-0.5FT
WASTE-L-B4-0-0.5FT
WASTE-N-B1-0-0.5FT
WASTE-N-B2-0-0 5FT
WASTE-N-B3-0-0.5FT
WASTE-N-B4-0-0 5FT
WASTE-N-B4-0-0.5FTFD
Benchmark'
3ackground*
WASTE-H-B1-0-0.5FT
WASTE-H-B4-0-0.5FT
WASTE-I-B2-0-05FT
WASTE-I-B3-0-0.5FT
WASTE-L-B2-0-0 5FT

Concentration

0 0032
0 12

0.071312
0 063519
0.07705

0075513
0.0821635
0.51835
0.28994

0035028
1.29117
0.0952
12.842

0.53721
0.05881
0 11224
0.83681
0.42085
0 098685
0.11702
0.39551
0.08499

0.029154
0.068762
0.047294

371

1200

1519

1097

121280
3418
1171

ERQ

'Efroymson et a!., 1997. Preliminary Remediation Goals for Ecological Endpoints
'Twice average background soil concentration

3Calculated according to 1998 World Health Organization guidelines for mammals. Estimated
Maximum Potential Concentration treated as non-detects.

Shading indicates concentration exceeds benchmark and background
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Table 7-29a
Comparison of Site G Subsurface Soil Concentrations to Ecological Benchmarks

Sauget Area I

Constituent (mg/kg)

1 , 1 ,2,2-Tetractiloroethane

1 ,2,4-Trichlorobenzene

1,2-Dichloroethane
1,4-Dichlorobenzene
2.4,6-Trichlorophenol

2,4-Dichlorophenol
2,4-Dinilrophenol

2-Bulanone (MEK)
2-Chlorophenol
2-Methylnapthalene
2-Methylphenol(o-cresol)
4,4-DDE
4-Chloroaniline

4-Metnyl-2-pentanone
Acenaphthene

Acetone
Aluminum
Anthracene

Arsenic
3arium
Senzene
Benzyl alcohol
Butyl benzyl phttialate
Pentachtorophenol(PCP)

Cadmium
Calcium
Chlorobenzene
Chloroform
Chromium
Chrysene

Cobalt
Copper

Di-N-butylphthalate
Dlbenzofuran

Diethylphthalate
Etnylbenzene
Fluoranlhene
Fluorene
Hexachlorobenzene
Iron
-ead

Magnesium
Manganese
Mercury
Methylene chloride
N-Nitrosodiphenylamine
Naphthalene
Nickel
Phenantfirene
Phenol

Phosphorus
Potassium
Pyrene
Silver
Total PCBs
Tetrachloroethene
Tin
Toluene
Total Xylenes
Trichloroethene
Vanadium
Zinc
lrans-1,2-Dichloroethene

Number of
Samples for
Statistics

1
4
1

2
1

3
1

11
1

4
1

4

3

4
1

11

13
1

5

13

6

1
1

5

3

2

8
1

13
1

6

20

4

2
1

6
1

1

2

22

18

2

11
4
11

1

7

19

4
1

9

2

2

1

7
8

2
6

6

4
11

19
1

Maximum
(mg/kg)

5.81 E-01

1.20E+02

4.35E-01
3.56E-»00

4.95E+01
1.41E+02
1.40E+01
1.78E+01
8.76E-100
3.71 E+01

3.56E+00
1.35E+02
2.31 E+02
6.00E+00
2.67E-KJO

1.54E+01
187E+04

8.49E+00
1.11E+01
4.59E+04
4.53E+01

6.10E+00
2.33E+01
4.77E+03

1.40E+01
1.85E+04
5.38E402
1.16E+01
9.85E+02
2.29E+01
5.60E+01
2.22E+03
1.76E+01

3.38E+01
2.29E+01
1.69E+01
6.59E+00
1.13E+01
4.06E+01
5.37E+04
3.12E+03
7.46E+03
4.61 E+02
3.43E-t01
7.11E+00
1.78E+02
5.43E+03
3.99E+02
5.14E+01
1.78E+02
1.34E403
1.70E+03
1 91E+01
1.20E+01
4.43E+03

5.86E+01
8.00E+01
1.18E+02
4.15E+01
3.85E+00

1.32E+03
4.26E+03
7.00E-01

95%UCL

NC

2.19E+05
NC

NC

NC

5.17E+07

NC

1.08E+01
NC

1.04E+02
NC

1.85E-K>8
4.20E+22
5.54E+02

NC

8.44E+00
1.08E+O4

NC

1.37E+01

4.18E-K14
2.88E401

NC

NC

3.34E-KJ7
6.65E-H34

NC

1.18E+06
NC

2.28E+02
NC

5.25E4O1

3.24E-KJ2
2.10E+11

1.12E-KJ2
NC

7.35E-KJ3
NC

NC

NC

1.73E-KM
7.30E-KJ2

NC

2.75E4O2
3.78E+21

4.29E403
NC

9.78E+06
7.98E-KJ1

1.18E-K12
NC

8.98E+02
2.31E-KJ3

NC
NC

6.93E+16
3.30E+01

NC

8.71 E+01

1.36E+06
1.85E+01

4.44E+02
1.02E+03

NC

95%UCL
Represents Site
Concentration

no

no
no
no
no
no
no
yes
no
no
no
no
no
no
no

yes
yes
no
no

yes
no
no
no
no
no
no
no
no

yes
no
no

yes
no
no
no
no
no
no
no
yes
yes
no
yes
no
no
no
no

yes
no
no

yes
no
no
no
no

yes
no
no
no
no

yes
yes
no

Twice Average
Background Soil
Concentration

(mg/kg)

NA

NA

NA

NA

NA
NA

NA

ND

NA

ND

NA

161E-02
NA

NA

ND

ND

2.54E+04

1.80E-01
1.91E+01
3.63E+02

ND

NA

ND

7.42E-01
8.65E4OO
3.35E+04

ND
NA

3.93E+01
2.73E-01
1.55E+01
2.09E+02
3.12E-01

ND

1.87E-01
ND

5.02E-01
ND

NA

3.80E-KJ4
1.86E+02
1.72E+04
8.83E+02
1.77E-01
1.14E-02

NA

ND

4.27E+O1
3.3SE-01

NA

NA
4.73E+03

4.35E-01
1.35E+00
1.206*00

NA

NA

ND
ND

ND

6.90E-HJ1
8.08E-KJ2

NA

Soil Benchmark

(mg/kg)1

20

20

4

20

20

9.9

283

3
4

40

20

60

200

100

40.5

30

30

2

0.371

50

200

2

8.5

ComiMtit

Slo comparison possible

Maximum exceeds benchmark
No comparison possible

Maximum less than benchmark
Maximum exceeds benchmark
No comparison possible
Maximum less than benchmark
No benchmark; ND in background
No comparison possible
No benchmark; ND in background
No comparison possible
No benchmark; higher than background
No comparison possible
No comparison possible
Maximum less than benchmark
No benchmark; ND in background
Mo benchmark; within background

No benchmark; higher than background
Maximum exceeds benchmark

Maximum exceeds benchmark
No benchmark; ND in background
v)o comparison possible
No benchmark; ND in background
Maximum exceeds benchmark
Maximum exceeds benchmark
Low toxicity
Maximum exceeds benchmark
No comparison possible
No benchmark; higher than background
No benchmark; higher than background
Maximum exceeds benchmark
Maximum exceeds benchmark
Maximum less than benchmark
No benchmark; ND in background
Maximum less than benchmark
^Jo benchmark; ND in background
No benchmark; higher than background
No benchmark; ND in background
No comparison possible
No benchmark; within background
Maximum exceeds benchmark
Low toxicity
slo benchmark; within background
No benchmark; higher than background
No benchmark; higher than background
No comparison possible
No benchmark; ND in background
Maximum exceeds benchmark
No benchmark; higher than background
Maximum exceeds benchmark

_ow toxicity
Low toxicity
Slo benchmark; higher than background
Maximum exceeds benchmark

Maximum exceeds benchmark
No comparison possible

Maximum exceeds benchmark
Maximum less than benchmark
No benchmark; ND in background
No benchmark; ND in background

Maximum exceeds benchmark
Maximum exceeds benchmark
No comparison possible

'Efroymson et aL, 1997. Preliminary Remediation Goals for Ecological Endpoints

Yellow shading indicates maximum site concentration exceeds benchmark.

Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent

was not detected in background soil) and no benchmark is available.

N C = value was not calculated
N A= background soil concentrations were not available for these constituents
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Table 7-29b
Comparison of Site H Subsurface Soil Concentrations to Ecological Benchmarks

SaugetArea I

Constituent (mg/kg)

1.2.4-TrichJorobenzene
1 ,2-Di cNorobenzene
1 ,2-Dicrloroethane
1,3-Dicfiorobenzene
1,4-Dichlorobenzene
2,4.6-Trichlorophenol
2.4-Dichlorophenol
2,4- Dimelhyi phenol
2-BUancne (MEK)
2-Methynapntrialene
4,4'-DDE
4.4'-DDT
4-4'-DDD
4-Methyl-2-pentanone
4-Methyiphenol
4-Nitroanhne
Acenaphthyiene
Acetone
Alumirum
Anthracene
Arseric
3ariLjn
Benzene

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g.h.i)peryiene
Benzole add
Benzy alcohol
Cadmium
CNorobenzene
Chloroform
Chromium
Chrysene
Cobalt
Copper
Cyaride
Di-N-buM phthalate
Dibenzofuran
Dibenzo(a.h)anttTacene
Ethyi benzene
Fluorarthene
Ruorene
Hexachlorobenzene
ldeno( 1 ,2.3-cd)pyrene
Iron
Lead
Manganese
Mercury
Melnylene crtonde
N-Nitrosodphenyiamine
Naphthalene
Nickel
Phenanthrene
Phenol
^ene
Selenium
Silver
Total PCBs
Tetrachoroethene
rhallium
Tin
Toluene

Total Xyienes
Trichloroelhene
Vanadum
Zinc
bis(2-etnyihexyi)phthalate

Number of

Statistics

6
3
1
3
5
2
5
1
5
3
2
2
1
4
1
1

3
11

11
4
2
11
7
3
2
3
2
2
1
4
6
2
a
3
5
8
2
8
4
1
3
4
3
1
1
11
2
11
3
11
1

4
10
6
1
3
1
2
7
1
1

3
5

3
1
6
11
4

Maximum
(ma/kg)

7.58E+03
1.94E+04
1.20E-02
2.42E+02
3.06E+04
6.13E+02
7.42E*02
9.20E-02
2.72E*01
3.47E+02
7.80E-01
9.23E-01
4.31 E-01
7.85E+00
1.72E-01
1.83E+03
3.78E»02
2.11E*01
1.21E+04
6.80E+02
2.60E*01
3.24E+03
6.13E+01
3.78E+02
2.72E+02
2.11E-02
1.13E*02
2.64E»00
7.92E-00
2.94E*02
4.52E+02
1.92E-01
1.00E»02
3.32E+02
1.05E*02
2.44E*03
2.00E*00
2.57E+01
6.04E-KJ1
3.17E+01
1.28E+01
1.33E*03
4.83E»02
7.14E-01
1.36E+02
8.45E*04
1.15E+03
3.65E*04
3.90E*00
5.56E»01
1 .OOE-07
2.27E+03
1.51E+04
2.116*03
4.22E-01
6.64E+02
2.00E+00
4.40E*01
1 .80E*04
5.65E-00
1.00E+00
1.11E+02
7.65E+01

2.36E+01
1.00E-02
9.50E+01
3.95E+04
614E-01

95%UCL

4.42E+22

1.38E+134
NC

1.28E-M7
8.14E+38

NC
2.30E+17

NC
2.51 E*01
1.00E+82
1.51E»00
1.30E+00

NC
1.90E+15

NC
NC

4.03E+84
1.58E*03
1.08E+04
1.80E*34

NC
5.87E+03
1.27E-H2
9.26E*60

NC
1.37E+50

NC
NC
NC

3.36E+02
2.94E*17
5.61 E-01
6.37E+02
5.95E+47
7.44E+03
1.74E+06

NC
2.84E+01
2.26E*15

NC
1.63E»01
8.60E*34
7.75E+78

NC
NC

4.98E+05
NC

2.74E+06
1 .7BE+03
8.47E+03

NC
1.59E-M4
3.57E*06
3.01 E»14

NC
5.05E*63

NC
NC

5.45E+15
NC
NC

1.05E+07
2.05E+10

3.46E*01
NC

1.97E+02
1.61E+07
1 10E*00

95%UCL
Represents Site
Concentration

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
yes
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

no
no
no
no
no

Twice Average
Background Soil
Concentration

(mg/kg)

NA
NA
NA
NA
NA
NA
NA
NA
ND
ND

1.61E-02
1.41E-02

ND
NA
NA
NA
ND
ND

2.54E+04
1.50E-01
1.91E+01
3.63E+02

ND
2.40E-01
1.B7E-01
1.79E-01
1.27E-01

NA
NA

8.65E+00
ND
NA

3.93E*01
2.73E-01
1.55E+01
2.09E+02

NA
3.12E-01

ND
ND
ND

5.02E-01
ND
NA
ND

3.80E+04
1.85E+02
8.83E+02
1.77E-01
1.14E-02

NA
ND

4.27E*01
3.35E-01

NA
435E-01

ND
1.35E-03
1.20E+00

NA
ND
NA
ND

ND
ND

6.90E+01
8.08E+02
3.22E-01

Soil Benchmark
(mg/kg)1

20

20
4

9.9
283

4
40

20
60

200

40.5

30

30

0.21
2

0.371

1
50
200

2
8.5

Comment

Maximum exceeds benchmark
No comparison possible
No comparison possible
No comparison possible
Maxirrujn exceeds benchmark
Maximum exceeds benchfTrark
No comparison possible
No comparison possible
No benchmark: ND in backcnxnd
No benchmark; ND in backorcxnd
No benchmark; higher than backg-ccnd
No benchmark; higher than background
No benchmark; ND in background
No comparison possible
No comparison possible
No comparison possible
No benchmark; ND in background
No benchmark; ND in background
No benchmark: within background
No benchmark: higher than background
Maximum exceeds benchmark
Maximum exceeds benchmark
No benchmark; ND in background
*Jo benchmark: higher than background
*Jo benchmark; higher than background
No benchmark: higher than background
No benchmark; higher flnan background
No comparison possible
No comparison possible
Maximum exceeds benchmark
Maximum exceeds benchmark
No comparison possible
"Jo benchmark: higher than background
No benchmark: higher than background
Maximum exceeds benchmark
Maximum exceeds benchmark
No comparison possible
Maximum less than benchmark
No benchmark; ND in background
*lo benchmark; ND in background
*lo benchmark; ND in background
"Jo benchmark; higher than background
"Jo benchmark; ND in background
No comparison possible
No benchmark; ND in background
No benchmark; higher than background
Maximum exceeds benchmark
Jo benchmark; higher than background
Jo benchmark; higher than background
No benchmark; higher than background
•Jo comparison possible
No benchmark; ND in background
Maximum exceeds benchmark
No benchmark; higher than background
Maximum less than benchmark
No benchmark; higher than background
Maximm exceeds benchmark
^aMmun exceeds benchmark
Maximum exceeds benchmark
No comparison possible
Maximum Mfrin benchmark
Maximum exceeds benchmark
Maximum less than benchmark

No benchmark; NO in background
No benchmark; ND in background
Maximum exceeds benchmark
Maximum exceeds benchmark
No benchmark; hgner than background

'Efroymson et al., 1997. Preliminary Remediation Goals for Ecological Endpoints

Yellow sharing indicates maximum site concentration exceeds benchmark.
Green sharing indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent

was not detected in background soil) and no benchmark is available.
NC= value was not calculated
NA= background soil concentrations were not available for these constituents
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Table 7-29c
Comparison of Site I Subsurface Soil Concentrations to Ecological Benchmarks

SaugetArea I

Constituent (trig/kg)

1,1,1-Trichloroethane
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1.4-Oichlorobenzene
2,4-DicNorophenol
2-Butanone (MEK)
2-Methylnapthalene
4.4'-DDT
4-4-DDO
4-Chloroaniline
4-Methyt-2-pentanone
Acenapthene
Acetone
Aluminum
Anthracene
Antimony
Arsenic
3arium
Senzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoran1hene
Benzoic acid
Beryllium
Butyl benzyl phthalate
PentachlorophenoKPCP)
Cadmium
CWorobenzene
Chromium
Chrysene
Cobalt
Copper
Cyanide
DI-N-butyl phthatate
Dibenzofuran
Diethylphthalate
Ethylbenzene
Fluoranthene
Fluorene
Hexachforobenzene
Hexachloroethane
Iron
Lead
Manganese
Mercury
Methylene chlonde
N-Nitrosodiphenylamine
Naphthalene
Nickel
Dhenanthrene
Phenol
Pyrene
Selenium
Total PCBs
Tetrachloroethene
Tin
Tokjene

Total Xylenes
Toxaphene
Trichloroethene
Vanadium
Zinc
bis(2-ethythexyl)phthalate
trans-1 ,2-Dichloroeihene

Number of
Samples for
Statistics

2

8

6
2
8
1

15
7
1

2
1

2
1

16
16

2
3
9

10
10
2
1

2
1

1
1

1
7
12
14
2
7
8
3
8
1

1

10
3

3
7
1

16
15
1

5
16
2
7

12
5
2
4
1

5
5
9
11

10
1

2
7
16
7
1

Maximum
(mg/kg)

1.69E+00
8.26E+03
324E+02
7.01E-KI1
1.84E-K33
9.00E-KJO
1.69E-KJ1
1.69E-KJ2
4.31E-HJO
2.97E-KJ1
4.32E+01
4.16E+00
1.40E401
1.69E+01
1.35E-K34
2.03E+02
6.66E+03
1.40E+01
3.60E-KJ3
2.41E-KJ1
6.72E-KH)
2.47E+00
3.24E401
6.21 E-KJ1

1.53E-KI3
1.39E402
1.92E+02
1.30E+01
1.27E+O2
7.31E-KJ2
5.59E+00
1.40E-t02
6.30E-KJ2
3.18E-KJ3
2.03E-KJ2
5.59E+00
1.69E+01
1.51E-KJ1
2.03E+02
3.54E-KJ1
1.27E+03
3.01E+00
4.15E-HJ4
2.33E-HJ4
9.80E-KJ1
3.20E+00
6.77E-KJO
1.00E+02
5.15E+O2
2.41E-KJ3
1.02E-KJ2
2.70E-KJ1
4.93E+01
1.32E+03
3.43E+02
5.27E-KX)
5.50E+01
7.79E-K11

1.92E+01
493E+02
3.81E+00
5.53E+02
6.33E+03
1.31E+O2
3.00E-03

95%UCL

NC

1.17E-KJ6
7.93E+04

NC
1.26E+05

NC
9.61 E+00
2.64E-»03

NC
NC
NC
NC
NC

2.17E-KJ1
7.92E-KJ3

NC
5.78E+53
2.05E-KJ1
4.82E404
2.34E-KJ2

NC
NC
NC

NC
NC
NC
NC

1.84E+01
7.16E-HJ4
3.60E+02
9.88E+00
1.05E-KJ2
2.10E-103
1.14E+60
3.15E+04

NC
NC

1.14E-KJ2
3.81E+13
7.33E-K18
2.10E403

NC
3.11E+04
3.08E-K35

NC
2.69E-KW
1.64E+02

NC
5.75E+05
2.50E+04
6.24E-rt)4

NC
8.42E-KJ5

NC
3.06E402
1.81E+01
1.15E+02
4.10E+02

2.70E-K12
NC

1.22E+01
8.22E+02
5.00E+03
7.45E+02

NC

95% UCL Represents
Site Concentration

no
no
no
no
no
no
yes
no
no
no
no
no
no
no
yes
no
no
no
no
no
no
no
no
no
no
no
no
no
no
yes
no
no
no
no
no
no
no
no
no
no
no
no
yes
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
yes
no
no

Twice Average
Background Soil
Concentration

(mg/kg)

NA

NA
NA

NA

NA
NA

ND
ND

1.41E-02
ND
NA
NA
ND
ND

2.54E-KJ4
1.60E-01

3.80

1.91E401
3.63E402

ND

2.40E-01
1.87E-01
1.79E-01

NA

1.51E-HM
ND

7.42E-01
8.65E+00

ND
3.93E+01
2.73E-01
1.S5E+01
2.09E-KJ2

NA
3.12E-01

ND
1.87E-01

ND
5.02E-01

ND
NA
NA

3.80E-KM
1.85E+02
S83E-KJ2
1.77E-01
1.14E-02

NA
ND

4.27E-KJ1
3.35E-01

NA
4.35E-01

ND
1.20E-KX)

NA
NA
ND

ND
NA
ND

6.90E+01
8.08E-K>2
3.22E-01

NA

Soil Benchmark

(mg/Kg)1

20

20

20

5
9.9

283

10

3
4
40

20
60

200

100

40.5

30

30

0.21

0.371

50
200

2

8.5

Comment

^o comparison possible
Maximum exceeds benchmark
No comparison possible
No comparison possible
Maximum exceeds benchmark
No comparison possible
No benchmark; ND in background
No benchmark; ND in background
Mo benchmark; higher than background
No benchmark; ND in background
No comparison possible
No comparison possible
Maximum less than benchmark
*lo benchmark; ND in background
No benchmark; within background
No benchmark; higher than background
Maximum exceeds benchmark
Maximum exceeds benchmark
Maximum exceeds benchmark
No benchmark; ND in background
*Jo benchmark; higher than background
No benchmark; higher than background
No benchmark; higher than background
No comparison possible
Maximum exceeds benchmark
No benchmark; ND in background
Maximum exceeds benchmark
Maximum exceeds benchmark
Maximum exceeds benchmark
No benchmark; higher than background
No benchmark; higher than background
Maximum exceeds benchmark
Maximum exceeds benchmark
No comparison possible
Maximum exceeds benchmark
No benchmark; ND in background
Maximum less than benchmark
No benchmark; ND in background
No benchmark; higher than background
No benchmark; ND in background
No comparison possible
No comparison possible
No benchmark; within background
Maximum exceeds benchmark
No benchmark; within background
Mo benchmark; higher than background
No benchmark; higher than background
No comparison possible
No benchmark; ND in background
Maximum exceeds benchmark
No benchmark; higher than background
Maximum less than benchmark
No benchmark; higher than background
Maximum exceeds benchmark
Maximum exceeds benchmark
No comparison possible
Maximum exceeds benchmark
Maximum less than benchmark

No benchmark; ND in background
No comparison possible
No benchmark; ND in background
Maximum exceeds benchmark
Maximum exceeds benchmark
No benchmark; higher than background
No comparison possible

'Efroymson et al., 1997. Preliminary Remediation Goals for Ecological Endpoints

Yellow shading Indicates maximum site concentration exceeds benchmark.
Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent

was not detected in background soil) and no benchmark was available.
NC= value was not calculated
N A= background soil concentrations were not available for these constituents
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Table 7-29d
Comparison of Site L Subsurface Soil Concentrations to Ecological Benchmarks

Sauget Area I

Constituent (mg/kg)

1 ,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1,4-Dichtorobenzene
2,4,6-Trichtorophenol
2.4-Dichlorophenol
2-Butanone (MEK)
2-Chtorophenol
2-Methylnapthatene
4-Chloroaniline
4-Methyt-2-pentanone
4-Methylphenol
Acenapthene
Acenapthylene
Acetone
Aluminum
Anthracene
Antimony
Arsenic
Barium
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)tluorarrthene
Benzo(g,h,l)perylene
3enzo(k)fluoranthene
Benzole acid
Butyl benzyl phthalate
PentachtorophenoKPCP)
Cadmium
Calcium
Chlorobenzene
Chloroform
Chromium
Chrysene
Cobalt
Copper
Cresol(m,p)
Cyanide
Di-N-butyl phthalate
Dibenzofuran
Diethylphthalate
Ethylbenzene
Fluoranthene
Huorene
Hexachlorobenzene
Hexachloroethane
ldeno( 1 ,2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese
Mercury
Melhylene chloride
Naphthalene
Nickel
Phenanlhrene
Phenol
3otassium
^ene
Total PCBs
Toluene

Total Xylenes
Vanadium
Zinc
bis(2-e!hylhexyl)phthalate

Number of
Samples for
Statistics

3
4

1

9
1

2
3

3

6
6

4

5
3

1

6
11

3
1

10

15
5
4

3
3
1
1

2
1

4
6
6
8
3
10
4
7
10
4
1

4

2
2
1

4

2
1
1

2
11
13
6
11
7

5
4
10
5
5
6
4

2
7

4

9
11
6

Maximum
(mg/kg)

7.90E+01
7.70E-KX)
4.30E+00
1.00E+02

1.50E+00

1.10E+01
1.00E-KJ1
2.60E-KIO
3.10E-KJO
2.70E+02
1.67E-01
7.10E-HDO
3.10E-KJO
2.80E-01
4.56E+00
1.28E-t04
4.20E+00
3.20E+01
1.72E+02
1.44E+03
5.70£-tOO
8.60E+00
5.30E+00
5.40E+00
2.70E-02
4.60E+00
3.20E+00
5.40E+00
5.82E+01
4.20E+01
7.55E-KJ4
5.30E+00

2.03E+01
2.70E+01
8.20E+00
9.00E-KIO
3.08E+02
1.90E-01
4.60E-01
2.78E-KJO
3.00E+00
1.00E+00
4.00E-02
1.60E-K)1
5.00E400
4.80E-KJO
4.90E-02
2.90E+00
2.40E-KJ4
6.64E-KJ2
9.44E403
7.82E-t02
1.80E-KJO
2.28E-H30
7.30E+00
2.39E-KJ3
2.30E+01
1.60E-K)1
2.28E+03
2.30E+01
5.00E-K12
4.00E-KK

1.10E-HJ1
1.31E-»02
4.24E+03
2.20E+00

95%UCL

1.21E-KJ2
7.23E+00

NC
1.29E+07

NC

NC
6.98E-f61
3.92E-KW
2.36E+00
2.89E+14
1.49E+02
6.19E+00
3.47E+23

NC
2.30E+04
7.82E-KJ3
3.58E+31

NC
4.08E+02
5.47E+04
6.67E+13
9.54E+08
8.81 E+35
2.48E+24

NC

NC
NC

NC
2.13E-KJ2
1.32E+10
6.01E-KJ4
2.41E+03
2.66E+48
2.36E-t01
7.34E+08
8.67E-100
4.33E+02
2.58E-01

NC

3.15E-KJ3
NC
NC

NC
2.05E-109

NC

NC
NC
NC

1.45E-KJ4
5.83E-K13
7.92E-t03
3.68E+03
6.02E+01
5.92E+07
7.72E-KJ6
2.67E-KJ3
1.33E+06
1.57E-KJ1
186E+03
3.48E-HO

NC
3.21 E+09

2.48E-K36

7.51E+01
1.61E+04
161E+OO

95% UCL Represents
Site Concentration

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
yes
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
yes
no
no
no
no
no
no
no
no
no
no
no
no
no
no
yes
no
no
no
no
no
no
no
no
no
no
no
no
no

no
yes
no
no

Twice Average
Background Soil

Concentration (mg/kg)

NA
NA

NA

NA
NA

NA
ND

NA

ND
NA

NA

NA
ND
ND
ND

2.54E-t04
1.60E-01
3.80E-KX)
1.91E-KJ1
3.63E-tO2

ND
2.40E-01
1.87E-01
1.79E-01
1.27E-01
2.08E-01

NA
ND

7.42E-01
8.65E-K)0
3.35E-KM

ND
NA

3.93E-KJ1
2.73E-01
1.55E-KJ1
2.09E-KJ2

NA

NA
3.12E-01

ND

1.87E-01
ND

5.02E-01
ND
NA
NA
ND

3.80E+04
1.85E+02
1.72E-KJ4
8.83E-KJ2
1.77E-01
1.14E-02

ND
4.27E+01
3.35E-01

NA
473E+03
4.35E-01
1.20E+00

ND

ND
6.90E+01
8.08E-t02
3.22E-01

Soil Benchmark
(mg/kg)'

20

20

4

20

5
9.9
283

3
4

40

20
60

200

100

40.5

30

30

0.371
200

2

8.5

Comment

Maximum exceeds benchmark
No comparison possible
No comparison possible
Maximum exceeds benchmark
Maximum less than benchmark
^Jo comparison possible
No benchmark; ND in background
No comparison possible
*Jo benchmark; ND in background
No comparison possible
No comparison possible
No comparison possible
Maximum less than benchmark
No benchmark; ND in background
No benchmark; ND in background
slo benchmark; within background
No benchmark; higher than background
Maximum exceeds benchmark
Maximum exceeds benchmark
Maximum exceeds benchmark
No benchmark; ND in background
No benchmark; higher than background
*Jo benchmark; higher than background
No benchmark; higher than background
No benchmark; within background
No benchmark; higher than background
"Jo comparison possible
No benchmark; ND in background
Maximum exceeds benchmark
Maximum exceeds benchmark
Lowtoxlcity
Maximum less than benchmark
No comparison possible

l̂o benchmark; within background
No benchmark; higher than background
Maximum less than benchmark
Maximum exceeds benchmark
No comparison possible
No comparison possible
Maximum less than benchmark
No benchmark; ND in background
Maximum less than benchmark
No benchmark; ND in background
No benchmark; higher than background
No benchmark; ND in background
No comparison possible
No comparison possible
No benchmark; ND in background
No benchmark; within background
Maximum exceeds benchmark
No benchmark; within background
No benchmark; within than background
No benchmark; higher than background
No benchmark; higher than background
No benchmark; ND in background
Maximum exceeds benchmark
Mo benchmark; higher than background
Maximum less than benchmark
No benchmark; within background
No benchmark; higher than background
Maximum exceeds benchmark
Maximum exceeds benchmark

No benchmark; ND in background
Maximum exceeds benchmark
Maximum exceeds benchmark
No benchmark; higher than background

'Efroymson et al., 1997. Preliminary Remediation Goals for Ecological Endpoints

Yellow shading indicates maximum site concentration exceeds benchmark.
Green shading indicates upper 95% UCL concentration (or maximum if 95% UCL not available) exceeds twice average background concentration (or constituent

was not detected in background soil) and no benchmark available.
N C= value was not calculated
NA= background soil concentrations were not available for these constituents
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Table 8-1
Weight of Evidence Evaluation of Ecological Risk

Sauget Area I

HBnn/Magrttndc

Yes/High

Yes/Low

Undetermined

No Risk

Assessment Endpoint 1

Sustainftbility of warm vxterjtsh

Weighing Factors
Cfacreismg Confidence of Weight)

Low Weight

Ic-COPCs exceed
sediment guidelines for

benthic invertebrates

Medium Weight

la -fish body
burdens indicate
exposure to site-

related COPCs

la - mercury
concentrations in
some fish exceed
toxic benchmark

Ic - sediments
exhibit toxicity
(similar to other
water bodies iii

region)

Ir-benthic
<. omiminiry reflects

available habitat

High Weight

it. - COPCs Hut exceed
surface wiler criteria are
seal constituents (Al, Ba,
Fe, Mn) and rikery to be

due to entrained sedkntsrt

Assessment Endpotnt 2

Survived, growth, and reproduction ofaqucSic vitidtifc species

Weighing Factors (increising
Confidence or Weight)

Low Weight

2d- food data modeling
indicated potential risk to
great blue heron that eats
Borrow Pit Lake fish due

tomercuy

2* food ch«n modefing
indicated potential risk to
muskrit that eats snafls

fromCS-Fdueto
aruminum, antimoBy,

copper, and cfioxin (based
onBAFmodebig)

it food Cham modeling
indicated potential risk to

tree swallow thit eats
aquatic insects from CS-F
and Borrow Pit Lake due

mercury, zinc, PCBs,
DDT, copper, and dioxin
(based on BAF modeling)

2a - species use of habttat
is Ugh

2b,2e- food chain
modeling indicated no
risk to mallards that eat
plants or snails (CS-F);
risks to muskrats eating
plants (CS-F) and clams

(BPL) due to aluminum
is indistinguishable

from background risks

2d,2e- food chain

modeling indicated no
risk to river otter that

eats fish (CS-F and
BPL) or clams (BPL);
norisktomalrardthat

eats shrimp (BPL); no
risk to heron that eat CS

F fish (based on BAF

modeling)

Medium Weight

Zb, Zd, 2e - concentrations
b plants, fish, clams, and

shrimp indicate exposure to
stte-rehteCi COPCs

Zc - surface water
conccntratona do not present

a risk to wildfire

Line of Evidence
Category Key

High Weight

FIELD OBSERVATIONS

LABORATORY

LITERATURE
MODELING

Assessment Endpoint 3

Survival, growth, and reproduction of bald eagles

Weighing Factors
Oncreasmg Confidence or Weight)

Low Weight

3« • food chain
modeling indicated no

risk to bald eagles eating

Dead Creek Section F

Medium Weight

3a - concentrations in
fish indicate potential

exposure to site-related

COPCs - measure of
exposure rather than

effect

High Weight

Assessment Endpoint 4
Survived, growth, and reproduction ofterrettrid wi/df(ft in

Jloodpiain

Weighing Factors
Ctncretsmg Confidence or Weight)

Low Weight

4ft-

COPCsin
surface soil
exceed some

screening
benchmarks

Medium Wei sht High Weight
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FIGURES



2 Miles

Figure 1-1: Site Locus and Sample Locations
Sauget Area 1
Sauget, Illinois



Figure 2-1: Dead Creek Section F and Borrow Pit Lake
Sauget Area 1
Sauget, Illinois

0.4 0.4 0.8 Miles



Figure 2-2: Reference Area Locus
Sauget Area 1
Sauget, Illinois

Study Area "i \xZr-

PDC
Reference

Area

Is&fetfe^
Mississippi

i;;-/>N .' Reference
Area 2



Figure 2-3: Monroe County Reference Areas
Sauget Area 1
Sauget, Illinois

0.6 0 0.6 1.2 Miles



Direct

Discharge

Stormwater

Runoff

Figure 3-1: Ecological Conceptual Site Model for Dead Creek and Borrow Pit Lake
Sauget Area I

Sauget, Illinois

( Primary Source Secondary Source

Shallow
bedded

sediment

Deeper
bedded

sediment

Suspended
sediment

Surface water

cExposure Routes

Absorption
through

roots

Ingestion
of

sediment
or water

Uptake via
surface water or

pore water

Potential Receptors

Benthic and
epifaunal

invertebrates

Forage
fish

Foraging
birds and
mammals

Piscivorous
birds (1)

Larger
omnivorous (2)

and piscivorous
fish (3)

Piscivorous
mammals

Note: This is a conceptual model that gives an overall view of potential fate and transport of COPCs and potential routes of exposure.
It is not intended to represent every exposure that could possibly occur at the site. Other possible routes of exposure not depicted are:

1. Piscivorous birds could be exposed via ingestion of surface water.

2. Omnivorous fish could be exposed via incidental ingestion of sediment and ingestion of aquatic plants.

3. Piscivorous fish could be exposed via incidental ingestion of sediment.



Figure 3-2: Ecological Conceptual Site Model for Terrestrial Receptors and
Dead Creek Floodplains

Sauget Area I
Sauget, Illinois

C Primary Source Exposure Routes to Potential Receptors

Absorption
through

roots

Ingestion
of soil

Plants

Direct
contact with

soil
Earthworms

Herbivorous birds
and mammals

Omnivorous birds
and mammals

Vermivorous birds
and mammals

Note: Screening levels (Efroymson et al., 1997) also take into account exposure of carnivorous mammals and raptors
via ingestion of small herbivorous and vermivorous mammals.
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Figure 5-3 Industry Specific
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Figure 5-4: Biota Sampling Summary
Sauget Area 1
Sauget, Illinois

Borrow Pit Lake

KEY:
No Invertebrate and Plant
Tissue Collection
Vegetation Collection

Clam Collection

Area Designation

Snails: CS-B, CS-C, CS-D
Shrimp: Borrow Pit
Reference Areas:

PDC: clams, shrimp
PDC-1: snails
PDC-2: vegetation, snails
Ref 2: shrimp
Ref 2-1: vegetation, snails
Ref 2-2: clams

Fish Composites:
Forage Fish: CS-B, CS-D, Borrow Pit, PDC,

Ref 2-2
Largemouth Bass: Borrow Pit, PDC, Ref 2-2
Brown Bullhead: Borrow Pit, PDC-2, Ref 2-2
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Figure 7-1
Summary of Functional Feeding Group (FFG) Abundance

Dead Creek Section F, Borrow Pit Lake, and Reference Areas
Sauget Area I

F-1FFG
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OFC

IGC
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DPR

80%
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• GC/PR
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DPR
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FC: Filter/collector
GC: Gatherer/collector
OM: Omnivore
PA: Parasite
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SC: Scraper
SH: Shredder



I) Bon mop inf or motion including rood locations, topography, building
locations, and shrub/lreeline pronded by Uuuie-Curo * Associates.
Inc. (produced by Surdac Corporation 3/18/99)

| | flrrricoria Mixed Forb Temporarily Hooded Herbaceous (PEM)
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1.0 INTRODUCTION

1.1 Goals and Objectives

This document is a workplan for a baseline ecological risk assessment at the Sauget Area I in
Sauget, Illinois. The plan addresses Dead Creek Segments B, M, C, D, E, and F, and recent
USEPA comments regarding the development of a baseline ecological risk assessment for this
area (USEPA, 1999). It is also contingent upon a planned field reconnaissance of the subject
areas. In particular, this planned reconnaissance will help to finalize sampling locations,
receptors, and the location of a reference area. Observations made during the reconnaissance
may necessitate alterations in the workplan. We will communicate such proposed alterations
in a technical amendment to the plan, should they occur.

The plan follows current United States Environmental Protection Agency (USEPA) guidance in:

Ecological Risk Assessment Guidance For Superfund: Process For Designing and
Conducting Ecological Risk Assessments (USEPA, 1997a); and

Guidelines for Ecological Risk Assessment (EPA/630/R-95/002F, April, 1998).

The USEPA 1997 guidance document provides an eight-step process. Steps 1 and 2 of this
process are a screening level assessment, and Steps 3 through 7 provide guidance for a baseline
assessment. The screening level assessment may conclude that site data indicate either:

a negligible ecological risk and therefore the site requires no further study; or, there is (or
might be) a risk of adverse ecological effects, and the ecological risk assessment process
will continue.

Previously, the USEPA conducted a Preliminary Ecological Assessment of Dead Creek
Segment F, which essentially provides the screening analyses required in Steps 1 and 2 of the
guidance (USEPA, 1997b). This USEPA assessment concluded that the site warrants further
investigation. Therefore this Work Plan addresses the various elements of Steps 3 through 7 of
USEPA guidance for designing a baseline ecological risk assessment to Segment F, as well as
Segments B, C, D, E even though they have not been subject to a prior screening level
assessment. The workplan includes:

Description of a Site Conceptual Model;
Selection of Chemicals of Ecological Concern;
Identification of Assessment Endpoints;
Selection of Receptors;
Selection of Measures of effects and their relation to assessment endpoints;
Risk Characterization;
Discussion of Uncertainties and Assumptions.

The workplan will explain how the baseline risk assessment will use data described hi the
Quality Assurance Project Plan/Field-Sampling Plan (QAPP/FSP), that has been prepared and



submitted separately. The FSP for the baseline ecological risk assessment describes the details
of the field sampling effort as well as the data analysis methods and data quality objectives
(DQOs). These include methods for

conducting a field reconnaissance;

collecting vegetation and benthic organisms in Creek Sectors B to F, M, and the
reference areas, and analyzing them for target analytes;

collecting forage fish, predator fish, bottom fish and crayfish in Creek Sector F and the
reference areas, and analyzing them for target analytes (we will also collect these
organisms in segments B,CJ>,E, and, M if observed in those areas);

collecting sediments in Creek Sectors B to F, M, and the reference areas far sediment
toxicity testing;

collecting sediments in Creek Sectors B to F, M, and the reference areas for benthic
community analysis.

Please refer to the QAPP/FSP for details of field sampling, number of stations, and station
locations, and analytical methods.



2.0 SITE CONCEPTUAL MODEL

2.1 Ecological Observations

We will conduct a reconnaissance survey to provide more details and more current
information regarding ecological conditions at the various creek sectors. This section
provides a description of the site as observed on 29-30 July 1996, when Menzie-Cura &
Associates, Inc. personnel (David Peterson, Certified Wildlife Biologist), visited the Sauget
Area 1 in Sauget and Cahokia, Illinois and conducted an evaluation of local habitats. The
areas observed at that time included ecological resources along: Dead Creek, Prairie du Pont
Creek, the associated wetlands, Cahokia Chute, and the Mississippi River. In addition, we
contacted federal/state agencies and private conservation organizations concerning additional
ecological information available about the area (see Attached List).

Potentially sensitive environments in the Dead Creek area include: Habitat Known to be Used
by Federal Designated or Proposed Endangered or Threatened (T/E) Species, Habitat Known
to be Used by State Designated Endangered or Threatened Species, and Wetlands.

Habitat Known to be Used by Federal Designated or Proposed Endangered or Threatened
Species

According to the records of the Illinois Department of Natural Resources' Natural Heritage
Inventory, the only federally endangered or threatened species in the study area is the
federally threatened bald eagle (Haliaeetus leucocephalus). In 1993, a pair of eagles
unsuccessfully attempted to nest at the southern tip of Arsenal Island, where the ditched
portion of Prairie du Pont Creek enters the Mississippi River. The pair apparently was scared
off the site. The next year the pair returned to the island, but no monitoring was conducted to
determine if they successfully nested. During the late July 1996 survey we did not observe
any eagles in the study area. Remains of a large stick nest were observed at the southern tip of
Arsenal Island, but it did not appear to have been used during 1996. We will also check the
State of Missouri files for State Designated Endangered or Threatened Species.

Portions of the area suitable for eagle foraging include waterbodies large enough to support
large fish such as carp and catfish. The Mississippi River, the channelized section of Prairie
du Pont Creek, and a borrow pond at the lower end of Dead Creek all appear to support large
fish and provide enough open water for eagles to fish. No foraging eagles were observed
during the site visit, nor have local people in the area seen eagles in the vicinity.

Habitat Known to be Used by State Designated Endangered or Threatened Species

The Illinois Natural Heritage Inventory did not have any records of state-listed endangered or
threatened species in the study area. However a number of state-listed wading birds were
observed throughout the wetlands and waterways. Illinois endangered species observed were



little bhie heron (Egretta caerulea), snowy egret (Egretta thula)\ and black-crowned night
heron (Nycticorax nycticorax). Great egret (Casmerodius albus), an Illinois threatened
species, was also observed. Small numbers (one to ten individuals) of these wading birds
were found foraging along sections of Dead Creek, the ditched length of Prairie du Pont
Creek, Cahokia Chute, and the Mississippi River. The largest concentrations of foraging
herons (approximately ten individuals at a location) were observed at the confluence of Dead
Creek and the ditched Prairie du Pont Creek, and where the ditched Prairie du Pont flows into
the Mississippi. These areas likely support the best concentrated fishing areas for wildlife
along the waterways.

No wading bird colonies were located within the study area. However, the Illinois Natural
Heritage Inventory has documented two 1000-2000 nest mixed-species colonies in East St
Louis, The closest of these two colonies is approximately one mile east of the Monsanto plant
near the Alton & Southern rail yards in Alorton. The second site is over two miles to the
north at Audubon Avenue and 26th Street These two colonies contain the only breeding little
blue heron and snowy egret in Illinois. In addition, black-crowned night heron, great egret,
cattle egret (Bubulcus ibis), great bhie heron (Ardea herodias), and green-backed heron
(Butorides virescens) nest in the colonies.

hi 1988, because the region is heavily industrialized with numerous Superfund sites, the U.S.
Fish & Wildlife Service (USFWS) collected black-crowned night heron and little bhie heron
eggs from the Alorton colony for contaminant analysis (Young, 1989 - unpublished draft).
Sediment samples were also taken in areas of observed wading bird foraging around the East
St Louis region. No testing was done of sediments in the Dead Creek drainage. PCB's, DDE,
and metals were detected at varying levels from the wading bird eggs.

The observed endangered and threatened wading birds forage on a wide range of aquatic
organisms, such as fish, frogs, and crayfish, as well as some terrestrial species such as reptiles
and insects. The USFWS study found that wading birds forage over a wide area around East
St Louis. The Dead Creek/Prairie du Pont wetlands system composes a relatively small
percentage of the available wetland foraging area in the region.

Wetlands

Wetlands in the study area consist of riparian woods, shrub swamp, marsh, and wet meadow
located adjacent to the area's waterways. Drainage from much of the industrial area at the
head of Dead Creek is routed away from the Dead Creek drainage via the local municipal
sewer system. Dead Creek begins south of an industrial zone adjacent to the Cerro property
and flows slowly south through residential neighborhoods. The stream is bordered by a dense,
narrow band of riparian trees and shrubs, including cottonwood, willow, mulberry, and box
elder (Photo B-l). Homeowners have cleared to the creek's edge and have established lawn
along several sections. Within the residential area (east of Route 3) the stream is crossed, via

1 Also endangered in Missouri.



culverts, by seven roads. At the Judith Lane road crossing, the road culvert has been set
approximately one foot higher than the observed water level, apparently to allow drainage of
the channel only during high-water events. The pooled channel behind this road is connected
to a small pond located at the end of Walnut Street where herons, painted turtle, wood duck,
fish, and evidence of beaver (chewed trees, see Photo B-2) were observed (see Table B-l).

Downstream of the impounded channel, Dead Creek segments C and D flow south through
bordering wetlands (Photo B-3, note Green Backed Heron in center of photograph). For a
short section, adjacent to Parks College, the creek is routed through a culvert under a parking
area. Throughout the rest of the creek's length it is bordered by either riparian vegetation
(Photo B-4) or lawn (Photo B-5). Emergent and aquatic vegetation occurs along the creek's
shores. Wildlife observed in and adjacent to the stream included herons, turtles, songbirds,
squirrel, and raccoon. Small fish and frogs were observed throughout the creek's length.

West of Route 3, the creek flows south and west through the American Bottoms floodplain.
This area contains active and abandoned agricultural land divided by levees and railroad right-
of-ways. After crossing Route 3 Dead Creek flows under a railroad right-of-way and is joined
by a stream draining land from the north. North of the confluence of these two waterways is a
road that cuts SE to NW across the floodplain, connecting Cahokia to Fox Terminal. To the
north (upstream) of this road is a gas tank farm and fields. The stream was observed to flow
south under the Fox Terminal road and into Dead Creek. A second dry culvert was observed
west of the stream crossing in the vicinity of the north end of the Dead Creek borrow pond.
This culvert appeared to drain the land north of the Fox Terminal road during high-water
events when water from the tank farm and surrounding area becomes impounded behind the
roadway.

Downstream of the confluence of the two waterways, Dead Creek flows through riparian
woods and shrubs and into a borrow pond. The pond appears to have been excavated during
the construction of the local levee system. The United States Geological Survey (USGS) map
of the area (Cahokia) indicates that the pond was dug to its current shape sometime after 1954.
The pond is the largest non-flowing water body in the area. Its shore is surrounded with

mature riparian trees and emergent wetland vegetation. Ducks, herons, and fish were observed
in the pond.

Dead Creek forms the outlet of the pond, draining south through a pump station under the
levee (Photo B-6) and into the ditched section of Prairie du Pont Creek. At the confluence and
above it (Photo B-7) the ditch shore is vegetated with grasses, herbs, and small shrubs. The
channel flows northwest to Arsenal Island on the Mississippi River. Arsenal Island contains
areas of mature riparian woods and agricultural fields. The shoreline of the lower end of the
ditch (referred to on the USGS map as Cahokia Chute) is lined with riparian woods,
principally large cottonwoods and willow (Photo B-8). Large catfish, wood duck, wading
birds, and turtles were observed in the channel. Cahokia Chute forms the eastern border of
Arsenal Island. The waterway flows north to south, draining the region northeast of the
island. It appears that during times when the Mississippi River is high, the River uses the
Chute channel to flow around Arsenal Island. Any water from the Dead Creek watershed



therefore only flows through the lower half of the Cahokia Chute between the confluence with
the ditched Prairie du Pont and the Mississippi River. The remains of the bald eagle nest and
congregating wading birds were observed at the southern tip of Arsenal Island, where the
Chute flows into the Mississippi.

Almost the entire length of the Dead Creek study area is bordered by wetlands. Most of the
wetlands are confined to a narrow riparian strip adjacent to the Creek. More extensive
wetlands occur west of Route 3, particularly in the vicinity of the borrow pond. The Creek's
wetlands appeared healthy with no evidence of ecological stress (no chlorotic plants, no
nonspecific stands of vegetation, no areas of dying or dead vegetation, observable presence of
diverse pelagic communities in the stream, no observed surface water sheens or sediment
staining). The wetlands also appeared to support a diverse aquatic and terrestrial wildlife
community, with abundant prey species (i.e. fish, frogs, turtles) and predatory species (i.e.
wading birds, waterfowl, raccoons) present The wetlands west of Route 3 receive water from
both Dead Creek and from drainages to the north, including the area around the gas tank farm.

Summary

During the field survey and subsequent contact with state and federal agencies, three
categories of sensitive environments were located in the Monsanto/Dead Creek area: Habitat
Known to be Used by Federal Designated or Proposed Endangered or Threatened Species,
Habitat Known to be Used by State Designated Endangered or Threatened Species, and
Wetlands. These three categories are interrelated with the rare species documented all utilizing
wetland/waterway habitats. The rare species observed forage over a wide area, with the Dead
Creek watershed forming only a small part of their available feeding territory.

The Dead Creek watershed also appears to support a diverse plant and animal community.
While much of the Creek flows through residential neighborhoods, sufficient natural riparian
vegetation remains to support local aquatic and terrestrial communities. No evidence of
ecological stress was evident in the upper Creek, nor anywhere else along the waterway's path
to the Mississippi.

2.2 Site Conceptual Model

The foundation of an ERA work plan is the site conceptual model. It integrates information
from the pretiminary observations at the site (usually incorporated into the screening level risk
assessment). According to EPA guidance, the conceptual model addresses:

environmental setting and contaminants known or suspected to exist at the site;

contaminant fate and transport mechanisms;

mechanisms of ecotoxicity and likely categories of potentially affected receptors;

complete exposure pathways.



Figure 1C-1 provides a Preliminary Conceptual Model diagram. It illustrates potential
contaminant transport from the contaminated media through the potentially affected habitats
to important ecological receptors. We will revisit and, if necessary, amend this model after
completion of the site reconnaissance survey.

The site conceptual model is consistent with our knowledge of the area to date as described in
our 1996 survey and in the recent EPA Preliminary Risk Assessment.

Environmental Setting and Contaminants Known Or Suspected To Exist At The Site

Subsection 2.1 describes the environmental setting. The EPA Preliminary Ecological Risk
Assessment describes the contaminants known or suspected to be at the site. The environmental
setting is an aquatic environment with extensive wetlands, riparian woods, narrow, shallow
streams, broader semi-impounded basins, and floodplain.

The likely contaminants include those addressed in the EPA assessment:

metals (arsenic, barium, cadmium, chromium, lead, mercury);

PCBs;

PAHs;

dioxin.

The eventual execution of the QAPP/FSP will analyze for a broader list of potential
contaminants in sediments, surface water, and biota. We wiU evaluate those data within the
baseline risk assessment and add contaminants as appropriate based on: frequency of occurrence
within a particular media, likely bioavailabilty, evidence for bioaccumulation, toxicity to likely
receptors, and comparison of concentrations to a reference area. Obviously, the addition of more
contaminants of concern may require changes in the conceptual model for the baseline risk
assessment depending upon the fate, transport, and biological properties of these contaminants.
The EPA guidance recognizes and encourages this iterative process.

Contaminant Fate and Transport Mechanisms

In an aquatic system such as occurs over Dead Creek Sectors B through F, and M, various
physical, chemical, and biological transport mechanisms will affect the fate of contaminants. All
the contaminants listed in the EPA Preliminary Assessment adhere to particulate matter to
varying degrees. Therefore, the conceptual model should address those mechanism affecting
particle distribution in aquatic systems. These include:

particulate runoff from the watershed,

deposition in areas of sluggishly flowing waters,

erosion in faster moving stream segments, and

resuspension of particulates from the stream bed and over the floodplain.



Chemicals with lower particle affinities may be more subject to dissolution in and transport by
surface water. Increasing solubility generally correlates with increasing bioavailability. In
particular, various metals on the preliminary list of contaminants are subject to transport in
soluble form, depending on their valence states.

The major biological mechanisms affecting fate and transport are:

biological uptake directly from environmental media; and,

bioaccumulation through ingestion of prey or media;

biomagnification through the food chain.

Several of the contaminants are subject to one or all of these biological fate and transport

The baseline risk assessment will describe each contaminant of concern (including any added
after the next sampling rounds) in terms of the transport mechanisms most likely to affect it
The EPA Preliminary Risk Assessment provides a description of the likely transport
mechanisms for each of the contaminants or classes of contaminants listed.

Mechanisms of Ecotoxicity And Likefy Categories Of Potentially Affected Receptors

The EPA Preliminary Risk Assessment summarizes the ecotoxicologjcal properties of the
potential contaminants in sufficient detail to develop the first iteration of the conceptual
model. As indicated in the summaries, the various contaminants may affect the survival and
reproductive capacity of benthic biota, fish, invertebrates, vascular plants, and algae.

The baseline risk assessment will provide detailed ecotoxicity profiles for the final list of
contaminants of concern. These will include summaries of the toxicity of these chemicals to
receptors likely to occur in the Dead Creek environment (insofar as these exist), and a
selection of the most appropriate toxicity factor to use in the baseline risk assessment.

The categories of likely potentially affected receptors for an aquatic system such as me Dead
Creek, Sectors B through F, and M include:

The benthic macroinvertebrate community;

warm water fish (e.g., largemouth bass);

waterfowl (e.g. mallard) that feed on plants and macroinvertebrales (including crayfish);

piscivorous birds (e.g., great blue heron, bald eagle);

aquatic mammals (e.g. muskrat) that feed on plants and macroinvertebrates (including
crayfish);

aquatic ma"""als (e.g., river otter or racoon) that feed on fish and macroinvertebrates
(including crayfish).

There is also some potential for exposure to terrestrial plants and wildlife from exposure to
contaminants in soil or through exposure to soil based food chains.
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Complete Exposure Pathways

The USEPA guidance indicates that the risk assessment must identify complete exposure
pathways before a quantitative evaluation of toxicity to allow the assessment to focus on those
contaminants that can reach ecological receptors. The likely complete exposure pathways in
Dead Creek, Sectors B through F, and M are:

sediment to benthic invertebrates via direct contact and ingestion;

sediment and surface water to aquatic plants via uptake;

surface water to invertebrates and fish though direct contact and ingestion;

benthic biota (including crayfish) to higher order predators (e.g. fish) through food
chain;

forage fish and crayfish to piscivorous fish, mammals, or birds;

soil to soil invertebrates along the creek banks or floodplain;

soil to plants or wildlife along the creek banks or floodplain.



3.0 SELECTION OF CHEMICALS OF ECOLOGICAL CONCERN (COECs)

As indicated in subsection 22, the USEPA Preliminary Risk Assessment provides an initial
list of contaminants of ecological concern (COECs). The QAPP/FSP includes target analytes
beyond these initial COECs. These target analytes include: VOCs, metals, SVOCs, PCBs,
and pesticides.

The baseline risk assessment will re-evaluate the COEC list based in the results of the
proposed sampling and analysis of surface water, sediment, and biota. The criteria for final
selection include:

Comparison to Background - the baseline risk assessment will eliminate a
contaminants which occurs below the maximum concentration measured at a local
reference area for a given medium;

Frequency of Detection - the baseline risk assessment will retain a contaminant
detected in more than 5% of samples for a particular media.

For those compounds which exceed background and/or are frequently detected in a particular
medium, the baseline risk assessment will add them to the final list of COECs if they exhibit
any of the following characteristics:

Toxic - exhibit toxicity (based on scientific literature) to the receptors likely to occur
along the Dead Creek, Sectors B through F and M, or adjacent habitats;

Bioaccumulative - are likely to bioconcentrate or biomagnify through the food chains
represented in Dead Creek, Sectors B through F, and M, and adjacent habitats;

Persistent - are likely to remain in environmental media over time frames mat are long
relative to the life spans or exposure periods of receptors likely to occur in Dead
Creek, Sectors B through F, and M, and adjacent habitats.

The ERA win include a current review of lexicological information for all COECs on the final
list Where available, this information will include toxicity benchmarks that are applicable to
water and sediments.
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4.0 IDENTIFICATION OF RECEPTORS, ASSESSMENT ENDPOINTS, AND
MEASURES OF EFFECT

4.1 Receptors

This subsection of the ecological risk assessment identifies the receptors (receptor species)
and provides the rationale for their selection as representative of the species that occur or are
likely to occur near the site. This subsection also provides an ecological characterization of
each receptor for eventual use in developing the exposure assessment.

The selected receptors represent those types of organisms most likely to encounter the
contaminants of concern at the site. They include a reasonable (although not comprehensive)
cross-section of the major functional and structural components of the ecosystem under study
based on:

relative abundance and ecological importance within the selected habitats;

availability and quality of applicable lexicological literature;

relative sensitivity to the contaminants of concern;

trophic status;

relative mobility and local feeding ranges;

ability to bioaccumulate contaminants of concern.

The selected species represent different feeding guilds. This representative species approach
for assessing exposures for wildlife is a common practice for assessing risk. A guild is a group
of animals within a habitat that use resources in the same way. Coexisting members of guilds
are similar in terms of their habitat requirements, dietary habits, and functional relationships
with other species in the habitat. Guilds may be organized into potential receptor groups. The
use of the guild approach allows focused integration of many variables related to potential
exposure. These variables include characteristics of COECs (toxicity, bioaccumulation, and
mode of action), and characteristics of potential receptors (habitat, range and feeding
requirements, and relationships between species). This approach evaluates potential exposures
to all animals by considering the major feeding guilds found in a habitat. It is assumed that
evaluation of the potential effects of COECs to the representative species will be indicative of
the potential effects of COECs to individual member classes of organisms within each feeding
guild.

The selected species represent the ecological community and its sensitivity to the
contaminants of concern. They are: benthic invertebrates, shellfish, local fin fish, great blue
heron, mallard, bald eagle, muskrat, and river otter or raccoon.
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Benthic invertebrates

Benthic invertebrates are potential receptor species in Dead Creek because they:

have the greatest exposure to sediments;

provide food for bottom-feeding fish species (in the river);

are relatively immobile (sessile) in habit, and therefore their general health and
condition reflects local conditions;

Warm Water Fish Species

Warm water resident fish species were selected to reflect local sediment and water quality
conditions. The typical warm water fish species such as centrachids (sunfish, bass) and
bottom feeding fish such as bullheads are likely and abundant local resident with a limited
foraging range. These organisms are potential receptor species representing local fish because
they are:

resident in this reach of the Dead Creek;

exposed to sediments as well as surface water,

represent forage fish and higher order predators feeding on smaller fish and
invertebrates.

Aquatic Birds

We have selected great blue heron, mallard duck, and bald eagle to represent aquatic birds
feeding in Dead Creek, Sectors B through F, and M for at least a portion of the time.

Great Blue Heron (Ardea herodias)

The great blue heron inhabits sah and freshwater environments, typically shallow waters and
shores of lakes, flooded gravel pits, marshes and oceans. In marsh environments, the great
blue heron is an opportunistic feeder, they prefer fish, but they will also eat amphibians,
reptiles, crustaceans, insects, birds, and mammals. The diet varies but may include up to
100% fish. A Nova Scotia study found 6% forage fish (Atlantic silverside and mramnichog),
52.6% eels, and 41.4% other fish in the diet of great blue heron (USEPA, 1993). A food
ingestion rate for adult breeding birds of 0.18 g food'g body weight/day has been reported.
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^"^ Great blue heron tend to forage near nesting sites (USEPA, 1993). A study in Minnesota
measured the distance between nesting and foraging grounds to range from 0 to 2.7 miles. A
Carolina study found the same distance to be 4 to 5 miles. The maximum distance great blue
heron will fly between foraging areas is 9 to 13 miles (USEPA, 1993). The size of the feeding
territory in a freshwater area in Oregon was 1.5 acres, while the feeding territory in an
estuarine area was 21 acres.

These organisms are potential receptor species because they:

Consume near shore fish;

Have a foraging range about equal to the downstream area of the Dead Creek sectors;

Are a higher trophic level predator in the creek and Mississippi.

Great blue heron, therefore, represent piscivorous birds in this reach of the river.

Mallard (Anas platyrhynchos)

The mallard is the most common freshwater duck of the United States, found on lakes, rivers,
ponds, etc. It is a dabbling duck, and feeds (usually in shallow water) by "tipping up" and

1111 eating food off the bottom of the water body. Primarily, it consumes aquatic plants and seeds
(for instance, primrose willow and bulrush seeds), but it will also eat aquatic insects, other
aquatic invertebrates, snails and other molluscs, tadpoles, fishes, and fish eggs. Ducklings and
breeding females consume mostly aquatic invertebrates. The mallard's home range is variable,
but an approximate range is 500 hectares. It prefers to nest on ground sheltered by dense
grass-like vegetation, near the water.

Mallards are a potential receptor species because they:

Consume both aquatic plants and aquatic invertebrates;

Live on or near the water;

Are a lower trophic level duck in the creek and in Mississippi.

Mallards, therefore, represent waterfowl in this reach of the river.

Bald Eagle (Haliaeetus leucocephalus)

Bald eagles are generally found in coastal areas, near lakes or rivers. Their preferred breeding
sites are in large trees near open water. They are usually found in areas with minimal human
activity.
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Bald eagles, although primarily carrion feeders, are opportunistic and will eat whatever is
plentiful including fish, birds, and mammals. Reported food ingestion rates range from 0.064
to 0.14 g/g/day. A study of adult breeding bald eagles in Connecticut estimated a food
ingestion rate of 0.12 g/g/day (USEPA, 1993). A study of bald eagle diets in Maine indicated
that their diets consisted of 76.7% fish, 16.5% birds, and 6.8% mammals (USEPA, 1993).

Foraging areas vary according to season and location. The USEPA (1993) reports a foraging
length of 2 to 4.5 miles along a river.

These organisms are potential receptor species because they:

Consume fish;

Are a higher trophic level predator in the river,

Are sensitive to contaminants that biomagnify in the food chain.

The bald eagle, therefore, represents predatory birds in these sectors of Dead Creek.

Aquatic Mammals

This assessment assumes that either river oner (or racoon if the site reconnaissance indicates
that otter are unlikely to occur in the area) and muskrat represent aquatic mammals in Dead
Creek sectors B through F.

River Otter (Lutra canadensis)

The river oner can be found in primarily freshwater but also saltwater environments, but
seems to prefer flowing-water habitats rather than still water. It has been found in lakes,
marshes, streams, and seashores. It consumes largely fish, but is opportunistic and will
consume aquatic invertebrates (crabs, crayfish, etc.), aquatic insects, amphibians, birds (e.g.
ducks), small or young mammals, and turtles. They may also sin through sediment for food.
The otter dens in banks, in hollow logs, or similar burrow-like places. Home range varies
depending on habitat and sex, but an approximate measure is 300 hectares.

River otters are a potential receptor species because they:

Consume fish and aquatic invertebrates;

Live in or near the water,

Are a higher trophic level predator in the creek and in Mississippi.
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River otters, therefore, represent higher trophic level aquatic mammals in this reach of the
river-

Raccoon (Procyon lotor)

The raccoon is likely to be present because the creek and surrounding areas consist of its most
preferred types of habitat (marshes and suburban residential areas). Because the raccoon is an
omnivore, it is likely to experience greater exposure to than the muskrat which is primarily a
herbivore. The raccoon is known to consume aquatic invertebrates (such as crayfish), fish,
insects, mollusks, annelids, bird eggs, small passerine birds, small mammals such as squirrels,
and plants (Chapman and Feldhamer, 1990).

Raccoon are a potential receptor species because they:

Consume fish and aquatic invertebrates;

Live near the water;

Are a higher trophic level predator in the creek and in Mississippi.

Raccoon, therefore, represent higher trophic level aquatic mammals in this reach of the river.

Muskrat (Ondatra zibethicus)

The muskrat is a semiaquatic large rodent which lives near freshwater and brackish aquatic
environments: marshes, ponds, creeks, lakes, etc. It feeds largely on aquatic plants, but
depending on location and time of year may also consume aquatic invertebrates (crayfish,
crabs, etc.), small amphibians, turtles, fish, molluscs, and even young birds. The muskrat lives
quite close to the water, either on the bank of the water body or constructing a lodge in the
water body. Its home range is small (0.17 hectares on average) and one study found that
muskrats remain within 15 meters of their primary dwellings 50 percent of the time.

Muskrats are a potential receptor species because they:

Consume aquatic plants and aquatic invertebrates;

Live on or near the water;

Are a lower trophic level omnivore in the creek and in Mississippi.

Muskrats, therefore, represent lower trophic level aquatic mammals in this reach of the river.

Soil invertebrates

Soil invertebrates are potential receptor species in Dead Creek banks and floodplain because
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they:

have the greatest exposure to soil;

provide food for birds and mammals (in the river);

are relatively immobile (sessile) in habit, and therefore their general health and
condition reflects local conditions;

4.2 Assessment Endpoints

Assessment endpoints are expressions of the environmental value to be protected at a site.
Assessment endpoints are often not directly measurable. Therefore, assessment employs
measures of effects. These are biological or measurable ecological characteristics which
reflect the assessment endpomt (USEPA, 1997). Where the assessment endpoint is not
directly measurable, the use of a measure of effect may result in some uncertainty in the risk
characterization. Ultimately, the selection of assessment endpoints requires the consensus of
the regulators, the regulated community, and state or local concerns. This work plan proposes
the following assessment endpoints for the potentially-affected aquatic receptors and their
habitats:

Sustainability (survival, growth, and reproduction) of warm water fish species typical
of those found in similar habitats (incorporates the assessment of benthic
macToinvertebrates and crayfish);

Survival, growth, and reproduction of local populations of aquatic wildlife represented
by bald eagles, mallard duck, great blue heron, muskrat, and river otter or raccoon
(incorporates the assessment of benthic macroinvertebrates and crayfish).

The a$y*M'»g«rt will evaluate risk relative to these assessment endpoints in Creek, Sectors B
through F and M, collectively and individually, based on prior observations and the work
proposed in the QAPP/FSP.

4.3 Selection of Measures of Effects

The measures of effect direct data collection needs for the baseline ecological risk assessment.
They provide the actual measurements for estimating risk. A weight-of-cvidence approach
(Menzie et al, 1996) weighs each of the measures of effects by considering:

strength of association between the measure of effects and assessment endpoint;

data quality; and

study design and execution.

Strength of association refers to how well a measure of effects represents an assessment
endpoint The greater the strength of association between the measurement and assessment
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endpoint, the greater the weight given to that measure of effect in the risk analysis.

The weight given a measure of effect also depends on the quality of the data as well as the
overall study design and execution. The QAPP/FSP describes a sampling program that will
provide information adequate for evaluating each selected measure. However, the risk
assessment must evaluate the performance of the sampling effort and the variability and
uncertainties associated with the results following implementation. The risk characterization
gives higher weight to measures of effect that are based on good quality data and are obtained
using study designs that account for confounding variables.

There is considerable uncertainty associated with estimating risks, because ecological systems
are complex and exhibit high natural variability. Measures of effects typically have specific
strengths and weaknesses related to the factors discussed above. Therefore, it is common
practice to use more than one measure of effect to evaluate each assessment endpoint. This
subsection describes the measures of effects and how the baseline risk assessment will use
them to evaluate risks for each of the assessment endpoints.



TABLE 1
ASSESSMENT ENDPOINTS

AND ASSOCIATED MEASURES OF EFFECTS

Assessment Endpoint 1: Sustainabil'rty of warm water fish in Creek Sector F
Measure of effect 1 a: body burdens of COECs in selected fish species as a measure of
exposure (compared to body burdens in fish from reference areas) and effects
(compared to benchmark values).

Measure of effect Ib: COEC concentrations in surface waters as compared to
applicable water quality criteria for protection offish and wildlife.

Measure of effect Ic: sustainability of a benthic macroinvertebrate community that can
serve as a prey base for fish:

Concentration of COECs in sediment;

Field assessment of benthic macroinvertebrate community structure (using EPA
Rapid Bioassessment Protocol I, as described in Rapid Bioassessment Protocols
for Use in Streams and Rivers. Benthic Macroinvertebrates and Fish,
EPA/444/4-89-001.

Sediment toxicity tests.

Assessment Eadpont 2: Survival, growth, and reproduction of local populations of
aqaatic wfldhfe as represented by the bald eagle, mallard dnck, great bine heron,
maskrat, and river otter or raccoon ia Creek Sectors B through F, and M

Measure of effect 2a: Wildlife species composition and habitat use.

Measure of effect 2b: Concentration of semi-volatile compounds (SVOCs), metals,
mercury, Porychlorinated Biphenyls (PCBs), pesticides, cyanide, herbicides, and
dioxin in aquatic and marsh plants for use in evaluating exposure via the food chains
for mallard duck, river oner or raccoon, and muskrat.

Measure of effect 2c: Concentration of COECs in surface waters in comparison to
wildlife benchmarks.

Measure of effect 2d: Concentration of COECs in forage fish and crayfish for use in
evaluating exposure via the food chain for great blue heron and river otter or raccoon.

Measure of effect 2e: Concentration of SVOCs, metals, mercury, PCBs, pesticides,
cyanide, herbicides, and dioxin in macroinvertebrates (including crayfish) for use in
evaluating exposure via the food chain for mallard duck, river otter or raccoon and
muskrat

Measure of effect 2f: sustainability of a benthic macroinvertebrate community that can
serve as a prey base for fish (includes three lines of evidence as in Assessment
Endpoint 1).
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Assessment Endpoint 3: Survival, growth, and reproduction of individuals within the
local bald eagle population in Creek Sectors B through F, and M

Measure of effect 3a: Concentration of COECs in fish for use in evaluating exposure
via the food chain.

Assessment Endpoint 4: Survival, growth, and reproduction of local populations of
terrestrial wildlife along the banks and floodplain of Creek Sectors B through F, and M

Measure of effect 4a: Soil screening effect levels for the protection of wildlife, plants,
and soil dwelling invertebrates.

4.3.1 Measures of Effects for Assessment Endpoint 1, Sustainability of Warm Water Fish

The COECs may exert direct effects on warm water fish through exposure in the water,
sediment, or prey, and indirectly by affecting their prey, the macroinvertebrate community.
The proposed measures of effects assess exposure pathways and potential effects. Some rely
upon direct observations of conditions; some involve measures of toxicity; and others use
literature values.

Measure of effect la: body burdens of COECs in selected fish species.

Purpose and Rationale. Fish exposed to bioaccumulative compounds in their diet or in water
can accumulate these COECs in their tissues. Contaminants tend to accumulate in organs such
as the liver and kidney to a greater degree than in the musculature. However, COEC levels in
the muscle tissue and on a whole body basis are useful for evaluating risks to animals that eat
fish. The assessment will use measurements of COECs in fish tissues to evaluate exposure and
effects on the fish, and to provide data for use in other parts of the assessment.

Approach. The assessment will use this endpoint to evaluate exposure and effects. As a
measure of exposure, it will compare body burdens of COECs in small forage fish, medium
bottom-feeding fish and large piscivorous fish to those same fish species in the reference area.
Therefore, the comparisons offish body will help to assess if fish in Dead Creek are exposed
to COECs hi excess of those that occur in the reference area. The assessment will also use the
body burden data as input to the food chain exposure models for the representative piscivores
(the great blue heron, bald eagle, and the river otter or raccoon).

As a measure of effects, the assessment will compare measured body burdens to literature
values at which effects have been reported. The Waterways Experiment Station (WES) of the
Army Corps of Engineers provides an on-line database and The Society of Environmental
Toxicology and Chemistry (Jarvinen and Ankley, 1999) provides a compilation of such
residue effect levels. The assessment will query these databases. If body burdens exceed
levels at which effects have been reported in the databases, it will be presumed that the
measure of effect indicates the potential for effects in the selected fish species found in Dead
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Creek-

Measure of effect Ib: COEC concentrations in surface waters as compared to applicable
water quality criteria for protection offish and wildlife.

Purpose and Rationale. Water concentrations provide a measure of exposure, and water
quality criteria indicate levels above which effects may occur. This measure of effect will
evaluate the potential for water concentrations of COECs in Dead Creek to cause adverse
effects.

Approach: The assessment will compare measured concentrations of dissolved metals in
surface waters to water quality criteria. Exposure of individual fish and the populations of fish
in water will partly depend on the exposure field and the distribution and behavior of the fish.
Thus, the area over which water quality criteria are exceeded becomes an important
consideration when evaluating exposure. We will evaluate effects with respect to spatial
extent and degree to which surface water concentrations exceed water quality criteria.

The USEPA has published an ECO-UPDATE entitled: "Ecotox Thresholds" that includes
COEC-specific water quality benchmarks. If an Ecotox Threshold value is available for a
COEC, the concentration of the COEC in water will be compared to its respective Ecotox
Threshold value. When specific benchmarks are not available and when appropriate, USEPA
has suggested using appropriate extrapolations between related species.

Measure of effect Ic: SustainabOity ofbentkic macroinvertebrate communities that
comprise a prey base

Purpose and Rationale. Benthic macroinvertebrates are an important source of food for many
fish species. They experience direct sediment exposures due to their life histories. Exposures
that result in reduced abundance, diversity, or biomass of these aquatic macroinvertebrates,
could indirectly effect fish populations. Further, quantitative studies of benthic
macroinvertebrates have a long history of use in water quality studies.

The assessment will use the sediment triad approach as part of a weight-of-evidence analysis
to evaluate the sustainability of benthic macroinvertebrate communities in these water bodies.
The sediment triad approach evaluates three elements of a benthic community:

field assessment of benthic macroinvertebrates;

sediment chemistry measurements;

sediment toxicity testing using indicator benthic macroinvertefarates.

Field assessment of benthic macroinvertebrate community

Effects will be evaluated by comparing the composition and abundance of benthic
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macroinvertebrates within Dead Creek at different levels of concentrations of COECs in
sediments (generally following EPA Rapid Bioassessment Level I Protocols in the field).
These comparisons will help to estimate if there is a level above which effects are evident.
Data from the reference areas will help to support the assessment because these reflect
conditions in water bodies unaffected by site contaminants. If there are observable reductions
in the abundance of benthic macroinvertebrates, we will assess the significance of this for the
fish species that rely upon the macroinvertebrates for food as this is the basis for the
assessment. This will be accomplished by relating the abundance and biomass of benthic
macroinvertebrates to their production, and ultimately to the potential production of fish,
using available production:biomass ratios from the literature.

Sediment chemical measurements

Concentrations of COECs in sediment will be compared to sediment benchmarks to judge
whether adverse biological effects to benthic macroinvertebrates are plausible. The USEPA
compares sediment chemical measurements to Effect Range-Low (ERL) values and Effect
Range-Median (ERM) values (Long and Morgan, 1990). However, sediment concentrations
which exceed ER-Ls and/or ER-Ms do not necessary indicate that adverse effects to benthic
macroinvertebrates have occurred. The USEPA's sediment triad approach uses multiple lines
of evidence to assess if benthic macroinvertebrates are adversely affected by sediment-
associated contaminants.

The USEPA has published an ECO-UPDATE entitled: "Ecotox Thresholds" that includes
COEC-specific sediment benchmarks. If an Ecotox Threshold value is available for a COEC,
the concentration of the COEC in sediment will be compared its respective Ecotox Threshold
value. When specific benchmarks are not available and when appropriate, USEPA has
suggested that appropriate extrapolations between related species can be used.

Sediment toxicity testing

The assessment will use laboratory sediment bioassays conducted on sediments from Dead
Creek and the reference area to evaluate the potential effects of whole sediment on
representative benthic macroinvertebrates. The toxicity of the sediment will be compared to
that of the standard control sediment used by the laboratory as part of the laboratory's
standard operating procedures. Statistically significant decreases in survival and/or growth
relative to controls will be considered a COEC-related effect when they can be related to
exposures associated with COECs in the sediments.

4.3.2 Measures of Effects Associated with Assessment Endpoint 2

Survival, growth, and reproduction of local populations of aquatic wildlife populations
represented by bald eagles, mallard duck, great blue heron, muskrat, and river otter or racoon
(incorporates the assessment of benthic macroinvertebrates)
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The assessment will use six measures of effects (some species-specific) to evaluate risks to the
wildlife assessment endpoint. Food-chain modeling will estimate exposure to the four wildlife
species.

Wildlife either sighted during prior site visits or likely to occur based on the evaluation of
habitats was used to identify representative wildlife species.

Table 2. Representative Aquatic Wildlife Species Proposed for Assessing
Risks of COECs to Wildlife.

Species

BaM Eagle

Great Btae Heron

Mallard Dock

MMkrat

River otter or
raccooa

Feeding Guild

Eats fish and other
small animals

Eats fish and other
Small animals

Eats plants and
macroinvertebrates

Primary Habitat

Aquatic

Aquatic

Use in ERA

Evaluate exposure to
COECs in aquatic
food webs
Evaluate exposure to
COECs in aquatic
food webs

Aquatic Evaluate exposure to
COECs in aquatic
plants and
macroinvertebrates

Eats plants and some Aquatic Evaluate exposure to
macroinvertebrates COECs in aquatic
(e.g., clams) plants and hi

macroinvertebrates
Eats fish, other small
annn*l$ and sr»mr
macroinvertebrates

Aquatic Evaluate exposures to
COECs in fish and
macroinvertebrates

The assessment will use exposure models to evaluate different routes of exposure including
ingestion of water, sediment and food (plants, benthic macroinvertebrates and fish). This
subsection describes the measures of effects and the general model used to evaluate exposures.

Measure of effect 2a: Wildlife species composition and habitat use.

Purpose and Rationale. The measure of effect directly examines the receptors - wildlife - to
estimate if they are using the various sectors of Dead Creek. The assessment is a measure of
the degree to which local and migratory wildlife use the habitat and the extent to which it
supports their needs.

Approach: The assessment will compare the composition and habitat use by wildlife to
observations of species composition of wildlife and their use of a reference area. A wildlife
biologist will make these observations This type of survey is qualitative. The strength of the
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analysis is that it indicates whether Dead Creek can support wildlife species comparable to
unaffected reference areas. However, because of the qualitative nature of the observations and
the high natural variability that can exist in wildlife populations, direct observations may not
reveal effects.

Measure of effect 2b: Concentrations ofCOECs in aquatic and marsh plants.

This measure of effect will be conducted within Dead Creek Segments B to F, and M and the
reference areas.

This plan recommends collecting aquatic and marsh plants for analysis of COECs because
some species of wildlife using Dead Creek and wetlands eat aquatic and marsh plants. This is
a potentially complete exposure pathway for wildlife. The QAPP/FSP describes the details of
the aquatic and marsh plant collection and analysis.

Purpose and Rationale. The assessment will compare measures of COECs in submerged
aquatic and emergent marsh vegetation within Dead Creek and a reference water body.
Waterfowl graze on aquatic plants. Herbivorous mammals such as the muskrat eat aquatic
and emergent vegetation in wetlands. If plants take up metals and PAHs from the water or
sediments, waterfowl and herbivorous mammals could be exposed to these COECs in their
diet.

As the QAPP/FSP indicates, fruiting bodies/leaves and roots from aquatic plants and emergent
plants will be composited separately.

Approach: The endpoint will be evaluated in multi-pathway exposure models for the mallard
and the muskrat that considers sediment, water, and food. Exposures to water fowl and
herbivorous mammals within the Dead Creek sectors will be compared to: 1) appropriate
NOAEL and LOAEL values, and 2) exposures that occur in reference areas. The COEC
concentrations measured in submergent aquatic plants will be used to evaluate potential
dietary exposures to the mallard, which graze on aquatic plants. The COEC concentrations
measured in submergent and emergent plants will be used to evaluate potential dietary
exposures to the muskrat, which graze on greens.

Measure of effect 2c: Concentration of COECs in surface waters.

Purpose and Rationale. Many wildlife species will use Dead Creek and associated wetlands
as a drinking water source. The presence of COECs in water could be a source of exposure to
these species. This measure of effect examines this potential route of exposure.

Approach: This endpoint will be evaluated in multi-pathway exposure models for the mallard
and the great blue heron that considers sediment, water, and food. The assessment will
compare exposures to these selected representative species within the Dead Creek sectors to:
1) appropriate NOAEL and LOAEL values, and 2) exposures that occur in reference areas.
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Measure of effect 2d: Concentration ofCOECs in fish.

Purpose and Rationale: Some wildlife species such as the bald eagle, the great blue heron eat
primarily fish. This measure of effect evaluates this potential route of exposure.

Approach. Fish will be collected and analyzed for COECs. The COEC levels measured in
fish will be used in the multi-pathway exposure model for the bald eagle and the great blue
heron that considers sediment, water, and food. Exposures to the bald eagle and the great blue
heron within the Dead Creek Sectors will be compared to: 1) appropriate NOAEL and
LOAEL values, and 2) exposures that occur in reference areas.

Measure of effect 2e: Concentration of metals and PAHs in bentkic macroinvertebrates
(including crayfish).

Purpose and Rationale. Waterfowl (such as the mallard) and mammals (such as the muskrat)
eat benthic macroinvertebrates as a portion of their diet This measure of effect evaluates this
potential route of exposure.

Approach: Benthic macroinvertebrates and crayfish will be collected and analyzed for
COECs. The COEC levels measured in benthic macroinvertebrates will be used in a multi-
pathway exposure model for the mallard and for the muskrat that considers sediment, water,
and food. Exposures to water-fowl and mammals within the Dead Creek Sectors will be
compared to: 1) appropriate NOAEL and LOAEL values, and 2) exposures that occur in
reference areas.

4.3.3 Measures of effects Associated with Assessment Endpoint 3

Assessment Endpoint 3 is survival, growth, and reproduction of individuals within the local
bald eagle population in Creek Sectors B through F, and M.

Measure of effect 3a: Concentration of COECs in forage fish for use in evaluating
exposure via the food chain.

Purpose and Rationale. Bald eagle may use fish in Dead Creek and associated wetlands as
food. The presence of COECs in fish could be a source of exposure to this species. This
measure of effect examines this potential route of exposure.

Approach: This endpoint will be evaluated in a an exposure model for the bald eagle. The
assessment will compare exposures to: 1) appropriate NOAEL and LOAEL values, and 2)
exposures that occur in reference areas.

4.3.4 Measures of Effect Associated -with Assessment Endpoint 4

Measure of effect 4a: COEC concentrations in soil samples from Creek bank and
floodpUan as compared to applicable soil screening levels for protection of wildlife, plants,
and soil dwelling invertebrates.
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Purpose and Rationale. Soil concentrations provide a measure of exposure, and screening
level criteria indicate levels above which effects may occur. This measure of effect will
evaluate the potential for soil concentrations of COECs in Dead Creek banks and floodplains
to cause adverse effects.

Approach: The assessment will compare measured concentrations of total contaminant
concentrations in soils to existing (e.g. Oak Ridge National Laboratory Toxicological
Benchmarks for Wildlife; Oak Ridge National Laboratory Toxicological Benchmarks for
Screening Potential Effects on Terrestrial Plants; Oak Ridge National Laboratory
Toxicological Benchmarks for Contaminants of Potential Concern for Effects on Soil and
Litter Invertebrates and Heterotrophic Processes).

We will also use any terrestrial soil screening concentrations or benchmarks developed by the
time the proposed work occurs.

4.4 Structure of Wildlife Exposure Models

The general form of the wildlife exposure model is:

Exposure Dose (oral) = [Concfood * Ingestfood] + [RAF * Conc^, * Sediment^, * Ingest^]

Where:

Exposure Dose (oral) = dose of a COEC in ug/g-day

Concfood = concentration of the COEC (ug/g) in the food (measured or estimated); this is the
average and the 95 % CL concentration in the relevant exposure zone - an area determined by
the size and locations of foraging areas. The average is the appropriate statistic because
ecological receptors integrate exposure over their foraging areas. We will also use the 95%
CL and calculate risk from this exposure separately.

Ingestfood = amount of food ingested per day normalized to body weight (g/g-day) and usually
expressed in terms of wet weight/wet weight

RAF - relative availability factor for COECs in sediment via incidental ingestion of sediment

Conc^rfhnnrt = concentration ug/g in the relevant exposure zone; this is estimated as an average
concentration in the exposure zone for chronic exposure and effects, and as upper bound (e.g.,
maximum or hot spot concentrations) for evaluation of short-term or acute exposures. The
average is the appropriate statistic because ecological receptors integrate exposure over their
foraging areas.
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Sediment*,, = fraction of sediment in the diet; the product of this number and Ingest^ yields
an estimate of the amount of sediment that is incidentally ingested

Sediments that are collected within shallow water (< 3 feet deep) in open water areas of Dead
Creek, sediments along the bank, and soils adjacent to the creek (where available) will be used
to assess incidental sediment ingestion. Sediments collected from the top 5 cm will be
considered accessible to aquatic wildlife.

Because exposures to COECs associated with diet and sediment will be higher than surface
water ingestion, this exposure pathway will not be estimated within the model. However, we
will compare National Recommenced Water Quality Criteria for the protection of wildlife to
surface water concentrations where such data and corresponding criteria are available.

Model Application

The model will be applied in several ways:

1. Acute exposure: The potential for acute exposure is considered without incorporating
information on foraging area. The rationale for this is that an acute exposure involves a
short-term feeding or exposure event that does not have to be averaged over the foraging
area. When calculating the potential for acute exposure, maximum concentrations are used
within the geographically defined local population or Threatened and Endangered species.
Locations that exceed exposure concentrations that could result in acute toxic effects are
identified.

2. Chronic exposure to individuals: The potential for chronic exposure to individuals is
considered by determining both the maximum concentration and calculating an average
concentration of food and sediments at spatial scales defined by the foraging areas of the
species. For example, exposure concentrations for a species with a foraging area of 10 ha
would be determined by averaging the food and sediments concentrations within this
spatial scale. A species with a foraging area of 0.1 ha would have an averaging area that is
100 times less.

3. Chronic exposure to the population. The local population as defined above is made up of a
number of individuals. Because the success of the local population is not dependent on the
risk to any particular individual, a wildlife exposure model will also be used to estimate
chronic exposures to individuals throughout the local population. These estimates take into
account the spatial distribution of COECs, the foraging areas of the individuals within the
species, and possible spatial distributions of these individuals within the area mat defines
the local population. Results are used to estimate risks as a percentage of the local
population. The local population is confined to individual animals that use Dead Creek
and its associated wetlands and small ponds.

4. Acute and chronic exposures to the Bald Eagle. Because the Bald eagle is rare and the risk
to the individual is considered, the wildlife exposure model will also be used to estimate
exposures to the individual.
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The Waterways Experimental Station on-line database;

The Society of Environmental Toxicology and Chemistry's recently published
database of residual effect levels (Jarvinen and Ankley, 1999);

Computer on-line data bases, such as Toxline, Biosis, Wildlife Fisheries Review,
Pollution Abstracts, and Environmental Abstracts.

When reviewing the toxicological literature and selecting the most appropriate TRY, several
factors will be considered including:

• Taxonomic relationship between the test animal and the indicator species;

• Use of laboratory or domesticated animals;
• Ecological relevance of the study endpoints — Studies with chronic toxicity endpoints,

such as reproductive, growth, behavior and developmental endpoints, are targeted.
Sensitive endpoints, such as reproductive or developmental toxicity, are preferentially
selected because they are closely related to the selected assessment endpoints (e.g.,
population declines);

• Toxicological studies in which the chemical was administered through the diet of the
test species are preferred over studies using other oral dosing methods, such as gavage;

• Long-term studies representing chronic exposure are preferentially selected.

Dietary concentrations (mg/kg diet) cited in the reference study will be converted to mg/kg
BW/day. If the daily dose reported in the selected study is a Lowest Adverse Effect Level
(LOAEL), then the LOAEL will be converted to a NOAEL using a factor of 10. Interspecies
correlations will be considered.

If toxicological animal studies are not available for a particular COEC, then QSAR will be
considered and a surrogate chemical will be selected when possible. If the COEC can not be
assessed quantitatively, then the risk to the COEC will be qualitatively discussed.

Species specific toxicity factors may not be available for all COEC. In such cases, the
assessment will apply the following sequential steps to develop a toxicity factor.

• Use a toxicity value or criterion for the protection of exposed organisms, if an
appropriate state or federal agency has proposed it.

• If criteria are unavailable, but appropriate data are available on NOAELs for the
receptor species, use the lowest NOAEL for the receptor species.

• If an appropriate NOAEL is unavailable for the receptor species, use a NOAEL for a
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species which is phylogenetically similar (within the same genera or family) and
ecologically similar to the selected receptor species (e.g. from the same family of birds
or mammals).

If an appropriate NOAEL is unavailable for a phylogenetically similar species,
extrapolate from an appropriate NOAEL value for other species (as closely related as
possible) by dividing by 5 to account for extrapolations between families and by 10 to
account for extrapolations between orders. Use the lowest appropriate NOAEL
whenever several studies are available.

In the absence of an appropriate NOAEL, if a LOAEL is available for a
phylogenetically similar species, divide it by 1 0 to account for a LOAEL to NOAEL
conversion. The LOAEL to NOAEL conversion is similar to EPA's derivation of
human health RfD values, where LOAEL studies are adjusted by a factor of 10 to

NOAEL values.

For calculating chronic toxicity values from data for sub-chronic tests, divide the
resultant LOAEL or NOAEL by an additional factor of 1 0. This is consistent with the
methodology used to derive human RfD values. EPA has no clear guidance on the
dividing line between subchronic and chronic exposures. The present risk assessment
follows recently developed guidance (Sample et al, 1996) which considers 10 weeks
to be the minimum time for chronic exposure of birds and 1 year for chronic exposure
of mammals. In addition to duration of exposure, the time when exposure to
contaminant occurs is critical.

In cases where NOAELs are available as a dietary concentration (e.g., mg contaminant
per kg food), calculate a daily dose for birds or mammals based on standard estimates
of food intake rates and body weights (USEPA, 1993c).
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6.0 DISCUSSION OF UNCERTAINTIES AND EXPOSURE ASSUMPTIONS

Sources of uncertainty and variability within the ERA will be identified. The impact
associated with these uncertainties will be qualitatively addressed. Sensitivity analyses will
be conducted for the important exposure parameters that are used in the wildlife exposure
models and for the TRVs that are used to determine risk to the representative wildlife species.
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Figure 1-C-1: Preliminary Ecological Conceptual Model
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APPENDIX B

PHOTOGRAPHS



Photograph B-l Dead Creek Section F, October 1999.

Photograph B-2 Low ber, 1999.

Photograph B-3 Station 2 in Borrow Pit Lake, October, 1999.



Photograph B-4 Station 3 in Borrow Pit Lake, October, 1999.

Photograph B-5 Beach seining in reference location PDC-1 (Prairie DuPont Creek), October, 1999.



Photograph B-6 Reference location PDC-1 (Prairie DuPont Creek), October, 1999.

Photograph B-7 Reference location Ref2-l (Creek Portion), October, 1999.

Photograph B-8 Reference location Ref2-2 (Lake Portion), October, 1999.



Photograph B-9 Vegetation, Ranunculus reptans, sample, covered with Duckweed, being washed, October, 1999.

PhotographB-10 Shrimp, Palaemonetes kadiakensis, (diameter of sieve is 8 inches), October 1999.



Photograph B-l 1 Clam, Pyganodon grandis, samples. Specimen in hand is about 5 inches across, October 1999.



APPENDIX C

SUMMARY STATISTICS FOR DATA USED IN ECOLOGICAL RISK ASSESSMENT



SURFACE WATER SUMMARY STATISTICS



Appendix C-1.1

Site Surface Water Summary Statistics
Dead Creek Sector F and Borrow Pit Lake

Sauget Area I

Compounds
Herbicides, UQ/I
2.4,5-T
2,4,5-TPjSTlvex) ~
2,4-D
2,4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
Pentachlorophenol
Matalt, mg/l
Aluminum
Antimony
Arsenic
Barium _
Beryllium ~
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide. Total
Iron
Lead
Magnesium
^angijnese
idercury_
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Fluoride (mg/l̂
Hardness as CaCO3 (mp/l)
Ortho-Phosphate-P (mg/l)
pH
Suspended Solids JmgJL_
Total Dissolved Solids
Total Phosphorus (mg/l)

PCS, ug/i_
Decachlorobiphenyl
Dichlorobiphenyl
Heptachlorobiphenyl
Hexachlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
Pentachlorobiphenyl
Tetrachlorobjphenyl
Trichlorobiphenyl

Total PCBs
Pesticides, ug/l
4.4--DDD
4,4'-DDE
4,4'-DDT
Total DDT
Aldrin
Alpjha Chlordane
alpha-BHC
beta-BHC"
delta-BHC

Numbe
Analyze

6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6
6
6

6

6
6
6
6
6
6
6
6
6

Number
Detecte<

6

5
6

6
1
1
6

6
5
6
6

3
6
6

6

4
6
6
6
6
6
5
6
6

2
3
2

Frequency o
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

100%
0%

83%
100%

0%
0%

100%
17%
17%

100%
0%

100%
83%

100%
100%

0%
50%

100%
100%

0%
0%

100%
0%

67%
100%
100%
100%
100%
100%
83%

100%
100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%

0%
0%
0%
0%
0%
0%

33%
50%
33%

Minimum
Detected

0.039

0.0032
0.045

47
0.0041
0.0015
0.0016

0.5
0.002

26
0.082

0.0028
0.0069

5.1

21

0.003
0.0073

0.24
220

0.063
7.4

8
280
0.13

0.00047
0.0096

0.00013

Maximum
Detected

3.4

0.015
0.32

89
0.0041
0.0015
0.012

8.7
0.02

33
1.7

0.004
0.021

7.6

24

0.014
0.075
0.29
350
0.83
9.7
160
480
1.2

0.001
0.02

0.0022

Average
tancentratior

0.25
0.25
0.25
0.25

60
0.60
3.0
3.0
60
60

0.50

0.92
0.010

0.0080
0.14

0.0020
0.0025

58
0.0049
0.0044
0.0052
0.0050

2.3
0.0056

31
0.39

0.00010
0.0042
0.013

6.6
0.0050
0.0050

22
0.0050
0.0072
0.035
0.26
272
0.25
8.5
46

358
0.37

0.25
0.050
0.15
0.10

0.050
0.25
0.15
0.10
0.10

0.050

0.050

0.050
0.050
0.050
0.050
0.025
0.025
0.013
0.010

0.0044
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AppertfaC-1 1

S4e Surface Water Summary Statistics
Dead Owek Sector F and Borrow Pn Lake

Sauget A«a I

w^wiy^w^ooot
OeMnn
EnbosiJtanl
EndMutanll
Endcwufan jufete
En**! _

Endmk«lone
5amma Qilordane
aamma-BHC (UKtane)
Heptacttor

Utftaycrtor
Tooptiene
SVOCf̂ ygfl
1 .2.4-Tnchtorobenzene
1.2-OcNarobenzene
l>O«ttorrt>ertzene
1 .4-OcMorcbenzene
2J*-Ootytw<1-
2.4.5-Tncritarophenol

vt̂ K^^^ /̂01 - —

2.i6«Brolc*jene
2.6-Dn*ro»c*jene

!-Ufl9ijtphcnol (o~cr̂ sof)
2*tttroen*ne

3.7-acttorabenzxftne
3 Uetiyfrhenotw-

4.6-Om*o-2-mefiy$rienol
4-8ramapnenyiprienyl ether
«-C3*3ro-3-me«f)y*prienoi
4-CNaroanhne
4-CMoraprienylprienyl etwr
4-M«oan*ne
4-Mtrophenol
AcenapMhane

^^^^^ -- —
Benzo<a)vttncene
Benzo(a)pyrene

te(2-

Cartwzoie "
Chrysene
MVtMylpMMMi

P*!?̂ ")*!*!1**!*

tetf̂ lpNhateie

^SSr^"-
Fkjorane
HexacMarotwnzene
HeacHarobutaffeene
HexacNorocydopertacien

QQttUHMUS

NumlMr

6
6
6
6
6

6
6
6
6

6
6

6
6
6
6
6
6
6

6
6

6
6
6

6
6

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

6

6
6
6
6

6
6
6
6
6
6
6
6
6
6
6

Number

1
2

1
1

1

2
3

1

Frequency ol

17%
33%
0%

17%
17%

17%
0%

33%
50%

0%
0%

0%
0%
0%
0%
0%
0%
0%

0%
0%

0%
0%
0%

0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%

0%
0%
0%
0%

0%
0%
0%

17%
0%
0%
0%
0%
0%
0%
0%

Minimum

0.001
00015

0.0032
000095

0.0027

00024
0.0022

0.7

Maximum

0.001
0.0024

0.0032
000095

0.0027

0.0038
0.0029

0.7

AW3QO

0.042
0.017
0.050
0.042
0.042

0.042
0.025
0.007
0.014

0-25
2JS

5.0
5.0
5.0
5.0
5.0
5.0

7 n
5.0
5.0
t ft

5.0
5.0
25

10
5.0

6.5
050
5.0
10

5.0
25
25
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5-0

0.90
3.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
4.3

050
5.0
5.0
5.0

0.95
5.0
5.0
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Appendix C-1.1

Site Surface Water Summary Statistics
Dead Creek Sector F and Borrow Pit Lake

Sauget Area I

Compounds
N-Nitroso-di-n-progyJamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

Total PAHs
VOCs, ug/l
1,1,1-Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEKJ
2-Hexanone
4-Methyl-2-pentanone
Acetone
Jenzene

Bromodichloromethane
Bromoform
BromomethaneJ Methyl
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Cisn"rans-1,2-
Dibromochloromethane
Ethyl benzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
trans- 1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride
Xyienes, Total

Number
Analyze!

6
6
6
6
6
6
6
6

6

C
D

<
0

<
0

<
O

C
&

C
0

<
0

C
O

C
D

C
D

(D
C

D
<

D
C

O
C

D
C

D
C

O
C

D
C

D
C

O
C

D
<

D
C

O
C

O
<

O
<

D
C

0
<

O
C

O
C

D
<

D
<

0
<

0

Number
Detected

1

1

3
1

Frequency o\
Detection

0%
0%
0%
0%
0%

17%
0%
0%

17%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%
17%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

0.7

1.4

13
1.7

Maximum
Detected

0.7

1.4

18
1.7

Average
2oncentratlor

5.0
2.5
5.0
1.8
2.5
4.3
5.0
5.0

4.4

2.5
2.5
2.5
2.5
2.5
2.5
2.5
13
13
13
20

0.78
2.5
2.5
4.9
2.5
2.5
2.5
5.0
2.5
5.0
0.5
2.5
2.5
2.5
2.4
2.5
2.5
2.5
2.5
1.4

5
2.5

Note:
One-half the detection limit is used to represent non-detects in the calculation of average concentral
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Appendix C-1.2

Site Surface Water Dioxin Data Summary
Dead Creek Sector F and Borrow Pit Lake

Sauget Area I

Compounds
Dtoxins and Furans, 119/1
1.2.3.4.6.7.8.9-OCDD
1.2.3.4.6.7.8.9-OCDF
1.2.3.4.6.7.8-HpCDD
1.2.3.4.6.7.8-HDCDF
1.2.3.4.7.8.9-HpCDF
1.2.3.4.7.8-HxCDD
1,2,3.4.7.8-HxCDF
1.2.3.6.7.8-HxCDO
1.2.3.6.7.8-HXCDF
1.2.3.7.8.9-HxCDD
U.3.7.8.9-HxCDF
1,2.3.7.8-PeCDD
1,2.3.7.8-PeCDF
2.3.4.6.7.8-HxCDF
2.3.4.7.8-PeCDF
2.3.7.8-TCDD
2.3.7.8-TCDF
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

Number
Analyzed

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Number
Detect 00

5
5
4
6
1

1

1

4
5
2
2

Frequency of
Detection

83%
83%
67%

100%
17%
0%

17%
0%

17%
0%
0%
0%
0%
0%
0%
0%
0%

67%
83%
33%
33%
0%
0%
0%
0%

Minimum
Detected

5.73E-04
5.03E-05
4.42E-05
1.34E-05
5.48E-04

2.40E-05

8.90E-06

9.35E-05
4.16E-05
6.20E-06
2.49E-05

Maximum
Detected

1.43E-03
2.60E-04
6.92E-05
5.05E-05
5.48E-04

2.40E-05

8.90E-06

1.28E-04
6.00E-04
9.02E-05
5.81 E-04

Average
Concentration

7.08E-04
1.21 E-04
4.41 E-05
2.72E-05
9.45E-05
2.73E-06
6.05E-06
2.56E-06
3.39E-06
2.66E-06
2.67E-06
3.19E-06
2.04E-06
2.38E-06
2.15E-06
2.96E-06
2.52E-06
9.07E-05
1.65E-04
1.91 E-05
1.04E-04
3.19E-06
2.10E-06
2.96E-06
2.52E-06

Note:
One-half the detection limit is used to represent non-detects in the calculation of average concentrations.
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Appendix C-1.3

Dead Creek Sector F Surface Water Data Summary
Sauget Area I

Compounds
Herbicides, ug/l
2,4,5-T
2,4,5-TP (Silvex)
2,4-D
2,4-DB
Dalapon
Dicamba
Dictiloroprop
Dinoseb
MCPA
MCPP
Pentachlorophenol
Metals, mg/1
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide, Total
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Fluoride (mg/IJ
Hardness as CaCO3 (mg/1)
Ortho-Phosphate-P (mg/1)
pH
Suspended Solids (mg/1)
Total Dissolved Solids
Total Phosphorus (mg/1)

PCB, ug/l
DecachlorobiphenyJ
Dichlorobiphenyl
Heptachlorobiphenyl
Hexachlorobiphenyl
Monochlorobiphenyj
Nonachlorobiphenyl
Octachlorobiphenyl
Pentachlorobiphenyl
Tetrachlorobiphenyl
Trichlorobiphenyl
Total PCBs

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3

Number
Detected

3

2
3

3

3

3
2
3
3

1
3
3

3

1
3
3
3
3
3
2
3
3

=requency o
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

100%
0%

67%
100%

0%
0%

100%
0%
0%

100%
0%

100%
67%

100%
100%

0%
33%

100%
100%

0%
0%

100%
0%

33%
100%
100%
100%
100%
100%
67%

100%
100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

0.039

0.0032
0.12

52

0.0016

0.5
0.0022

30
0.082

0.0028
0.0069

6.4

21

0.003
0.0073

0.24
260

0.063
7.4

8
330

0.13

Maximum
Detected

0.55

0.0049
0.13

53

0.012

1.0
0.0037

33
0.14

0.0028
0.021

6.9

22

0.0030
0.075

0.27
270
0.12
8.6
12

360
0.18

Average
^oncentratioi

0.25
0.25
0.25
0.25

60
0.60
3.0
3.0
60
60

0.50

0.25
0.010

0.0044
0.13

0.0020
0.0025

53
0.0050
0.0050
0.0052
0.0050

0.68
0.0028

32
0.11

0.00010
0.0043
0.014

6.6
0.0050
O.OOSO

21
0.0050
0.0043
0.039

0.25
263

0.092
7.9
7.5
347

0.15

0.25
0.050

0.15
0.10

0.050
0.25
0.15
0.10
0.10

0.050
0.050
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Appendix C-1.3

Dead Creek Sector F Surface Water Data Summary
SaugetAreal

Compound*
Number
Analyzed

Number
Detected

Frequency ofMini
Detection

Average
!onc*ntrattoi

Pesticides, ugfl
4.4--OOb
4.4--OO6

0%
0%

0.050
0.050

4.4J-ODT_
ToWDOT
Akthn
Ajpha CMordane
a»ha-eHC
beta-BHC
deto-BHC
Dietdrin
Endonrifanl
Endosutfanll

Endrin
Endrin aldehyde
Endnn ketone
Gamma Chlordane
gamma-6HC (Undane)
i
I leptachtor epoaode
Uetfioxychtof
to

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0.050
0.050
0.025
0.025
0.020

0.0070
0.0060
0.050
0.025
0.050
0.050
0.050
0.050
0.050
0.025
0.010
0.025
0.025
0-25
2.5

1.2.4-TricNorobenzene
1.2-Oichlorobemene
1_.3-O«c«orobenzene
1.4-f>crHorobenane

2.4>TrichtaDpr>enol
2.4 -̂triefHorophenoi
2.4-OicMorophenol
2.4-Oinitropheno)
2.4-O«nilrololuene
2j6-Ojnitrptoluene
2-CMoronaphlhatene

2-Uettiyfctaphmatene
2-MeBiylphenoi (O--CTCSOO

4-Oromopheny<pr»eny<
4-Ch»oiD-3-me«hylplieiioi
4-CMoroanane

4-faroarJne
4-M>Dphenol

Auemphlriytene
ArMvacene
BerGD^aJanttiracane
Bergo(a)pyrene ___
Bergp(b)fluofan»heiie
Berao(gJ»Jlperyiene
Bergp(k)nu6rarithene

bis<2-ahyihexyl)phthaiate
BUtyfjenzytpnmalate
Carbazole __ _
Oirysene _

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

5.0
5.0
5.0
5.0
5.0
5.0
1.1
5.0
7.0
5.0
5.0
5.0
5.0
5.0
5.0
25
5.0
10
5.0
25
6.5
0.50
5.0
10
5.0
25
25
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
0.90
5.0
5.0
5.0
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Appendix C-1.3

Dead Creek Sector F Surface Water Data Summary
Sauget Area I

Compounds
Di-n-butylphthalate
Di-n-octyjphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadien
Hexachloroethane
lndeno{1 ,2,3-cd)£yrene
Isophorone
N-Nitroso-di-n-pjopjIamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Total PAHs
VOCs, ug/l
1,1.1-Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-ButanoneJMEK)
2-Hexanorte
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane (Methyl
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Cis/Trans-1,2-
Dibromochloromethane
Ethytbenzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
trans-1 ,3-Dichlorojjropene
Trichloroethene
Viny| chloride
Xylenes, Total

Number
Analyzec

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

1

1

1

1

rrequency o
Detection

0%
0%
0%
0%
0%
0%

33%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

33%
0%
0%

33%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

33%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

0.7

0.7

1.4

1.7

Maxlmurr
Detected

0.7

0.7

1.4

1.7

Average
tancentratioi

5.0
5.0
5.0
5.0
5.0
5.0
3.6

0.50
5.0
5.0
5.0

0.95
5.0
5.0
5.0
2.5
5.0
1.8
2.5
3.6
5.0
5.0
3.8

2.5
2.5
2.5
2.5
2.5
2.5
2.5
13
13
13
25

0.97
2.5
2.5
4.9
2.5
2.5
2.5
5.0
2.5
5.0

0.50
2.5
2.5
2.5
2.4
2.5
2.5
2.5
2.5
1.4
5.0
2.5

Note:
One-half the detection limit is used to represent non-detects in the calculation of average concentre
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Appendix C-1.4

Dioxin Surface Water Data Summary for Dead Creek Sector F
Sauget Area I

Compounds

Dtoxins and Furans, ug/l
1.2.3.4.6.7.8.9-OCDD
1.2.3.4.6.7.8.9-OCDF
1.2.3.4.6.7.8-HpCDD
1.2.3.4.6.7.8-HpCDF
1.2.3.4.7.8.9-HpCDF
1.2,3,4.7.8-HxCDD
1.2.3.4.7.8-HxCDF
1.2.3.6.7.8-HxCDD
1,2.3.6.7,8-HxCDF
1.2.3.7.8.9-HXCDD
1.2.3.7.8.9-HxCDF
1.2.3.7.8-PeCDD
1,2.3.7.8-PeCDF
2.3.4.6.7.8-HxCDF
2.3.4.7.8-PeCDF
2.3.7.8-TCDD
2.3.7.8-TCDF
Total HpCDD
Total HpCDF
Total HxCDO
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDO
Total TCDF

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

2
3
2
3
1

1

1

2
2
1
2

Frequency of
Detection

67%
100%
67%

100%
33%
0%

33%
0%

33%
0%
0%
0%
0%
0%
0%
0%
0%

67%
67%
33%
67%
0%
0%
0%
0%

Minimum
Detected

5.73E-04
8.17E-05
6.29E-05
1.34E-05
5.48E-04

2.40E-05

8.90E-06

1.27E-04
1.82E-04
9.02E-05
2.49E-05

Maximum
Detected

6.17E-04
2.60E-04
6.92E-05
5.05E-05
5.48E-04

2.40E-05

8.90E-06

1.28E-04
6.00E-04
9.02E-05
5.81 E-04

Average
Concentration

4.24E-04
1.91 E-04
4.71 E-05
3.63E-05
1.84E-04
2.12E-06
8.98E-06
1.98E-06
3.88E-06
2.07E-06
1.88E-06
3.13E-06
1.80E-06
1.68E-06
1.90E-06
2.60E-06
1.97E-06
9.13E-05
2.83E-04
3.37E-05
2.04E-04
3.13E-06
1.85E-06
2.60E-06
1.97E-06

Note:
One-naif the detection limit is used to represent non-detects in the calculation of average concentrations.
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Appendix C-1.5

Borrow Pit Lake Surface Water Data Summary
Sauget Area I

Compounds
Herbicides, ug/l
2.4,5-T
2,4,5-TP (Silvex)
2.4-D
2,4-DB
Dalapon
Dicamba
Dichlororjrop__
Dinoseb
MCPA
MCPP
Pentachlorophenol
Metals, mg/l
Aluminum
Antimony_
Arsenic
Barium
Beryllium j
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide, Total
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Fluoride (mg/l)
Hardness as CaCO3 (mg/l)
Ortho-Phosphate-P (mg/l)
pjl
Suspended Solids (mg/l)
Total Dissolved Solids jmg/i;
Total Phosphorus (mg/l)

PCBs, ug/l
Decachlorobiphenyl
Dichlorobiphenyl
Heptachlorobiphenyl
Hexachlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
'entachlorobiphenyl

Tetrachlorobiphenyl
Trichlorobiphenyl
Total PCBs

Pesticides, ug/l
4,4'-DDD
4,4'-DDE
4.4--DDT
Total DDT

Number
Analyzec

3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3

3
3
3
3

Number
Detected

3

3
3

3
1
1
3

3
3
3
3

2
3
3

3

3
3
3
3
3
3
3
3
3

rrequency o
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

100%
0%

100%
100%

0%
0%

100%
33%
33%

100%
0%

100%
100%
100%
100%

0%
67%

100%
100%

0%
0%

100%
0%

100%
100%
100%
100%
100%
100%
100%
100%
100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%

Minimum
Detected

0.65

0.0079
0.045

47
0.0041
0.0015
0.0036

1.3
0.002

26
0.13

0.0035
0.0077

5.1

21

0.0051
0.017
0.25
220
0.2
6.5
37

280
0.26

Maxlmurr
Detected

3.4

0.015
0.32

89
0.0041
0.0015
0.0074

8.7
0.02

31
1.7

0.004
0.015

7.6

24

0.014
0.048
0.29
350

0.83
9.7
160
480
1.2

Average
Concentration

0.25
0.25
0.25
0.25

60
0.60
3.0
3.0
60
60

0.50

1.6
0.010
0.012
0.16

0.0020
0.0025

64
0.0047
0.0038
0.0053
0.0050

3.9
0.0083

29
0.67

0.00010
0.0042
0.012

6.6
0.0050
0.0050

22
0.0050
0.010
0.031
0.26
280
0.42
9.1
84

370
0.59

0.25
0.050
0.15
0.10

0.050
0.25
0.15
0.10
0.10

0.050
0.050

0.050
0.050
0.050
0.050
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Appendix C-1 5

Borrow Pit Lake Swfece Water Data Summary
Sauget Area I

Compound*
Ahkin
Aj|pha CMoidane
agha-BHC
beta-SHC
defta-SHC
Dieldrin
Endocufanl
Endocufanll
EndoeuBan suKate
Endnn
Endrin aldehyde
Endrin ketone
janvna CMordane
gamma-BHC (Undane)

'jg—gjJF -̂
T*< v̂4M*«^M^aiwjpnanv

svoce.ugA
1 .̂4-Trientarobenzene
l>OcMorabenzene
i>Oicnlaroberaene
1.4-OKMaraberaane
2^X)xybiB(1-
2.4>TricMaroahenal
2A6-Tricfeoropheno<
2,4-OeMorophenoi

2.6-Ontrok*jene
f-OtoranapMtalene

2-CHarophenol
2-Meaiytnaph0tatone
2-MeOĝ phenoljo-cnHar)
2 Nfeuiriene

3-MMroanene
4j6-OnbD-2*flMhytpnenai
< Dromophenyjphenyl ettier
4-CMon>3-nietfiytphend
4-CMuiuanerie
4-OeufOphenŷ pheiiyl eder
4-fOiMnane
4-Mkaphenol
AcenephtMne
AcenapNtiytene
Antvacane
Befuo(a)antracene
Benzo<a)pyrene

9enzo<gJu)pe'ylene

iiî CntotoeBiOKyynethane
raB^?-^lemuefliyl)eu>ei
tM -̂E«iyJiexyj]pnthaiaie
Bmytjenzyfrhftaiate
^artnzoes

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3

3
3
3
3
3
3
3
3

3
3
3
3
3
3
3

3
3
3
3
3
3
3

3
3
3
3
3

3
3
3

Number
Detected

2
3
2
1
2

1
1
2
1

2

2

;

I

frequency o
DeteclKMi

0%
0%

67%
100%
67%
33%
67%
0%

33%
33%
67%
33%
0%

67%

67%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
u%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
petecied

000047
0.0096

000013
0.001

00015

00032
000095
0.0016
0.0027

0.0024

00009

Maximum
Detected

0001
0.02

0.0022
0.001

0.0024

0.0032
0.00095
0.0032
00027

0.0038

0.00096

Average
cumeiMJUun

0.025
0.025

0.0070
0.014

0.0028
0.034

0.0096
0.050
0.034
0.034
0.018
0.034
0.025

0.0052

0.0090
0.25
2.5

5.0
5.0
5.0
5.0
5.0
5.0
1.1
5.0
7.0

5.0
5.0
5.0
5-0
5.0
5-0
25
5.0
10

5.0
25
6.5

0.50
5.0
10

5.0
25
25
5.0
5.0
5.0
5.0
50
5.0
5.0
5.0
5.0
5.0

0.90
5.0
5.0

Page 2 o< 3



Appendix C-1.5

Borrow Pit Lake Surface Water Data Summary
Sauget Area I

Compounds
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroe thane
lndeno(1,2,3-cd)pyrene
Isophorone
^-Nitroso-di-h-projovjarnine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Total PAHs
VOC*, ug/l
1,1,1 -Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Oichloroethene
1 ,2-Dichloroethane
,2-Dichloropropane

2-Butanone (MEK)
2-Hexanone
-Methyl-2-pentanone

Acetone
Benzene
Jromodichloromethane

Bromoform
Bromomethane (Methyl
Carbon disutfide
Carbon tetrachloride
Chlorobenzene
Chloroe thane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Cis/Trans-1 .2-
Dibromochloromethane
Ethyl benzene
Methylene chloride
Styrene
Tetrachtoroethene
Toluene
trans- 1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride
Xylenes, Total

Number
Analyzed

£
•3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

3

:requency o
Detection

0°/
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

100%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Mlnlmurr
Detected

13

Maximum
Detected

18

Average
Concentration

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

0.50
5.0
5.0
5.0

0.95
5.0
5.0
5.0
2.5
5.0
1.8
2.5
5.0
5.0
5.0
5.0

2.5
2.5
2.5
2.5
2.5
2.5
2.5
13
13
13
15

0.6
2.5
2.5
4.9
2.5
2.5
2.5
5.0
2.5
5.0

0.50
2.5
2.5
2.5
2.4
2.5
2.5
2.5
2.5
1.4
5.0
2.5

Note:
One-half the detection limit is used to represent non-detects in the calculation of average concentrations.
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Appendix C-1.6

Dioxin Surface Water Summary Statistics Borrow Pit Lake
Sauget Area I

Compounds

Dioxins and Furans, ug/l
1.2.3.4.6.7.8.9-OCDD
1.2.3.4.6.7.8.9-OCDF
1.2.3.4.6.7.8-HpCDD
1.2.3.4.6.7.8-HpCDF
1.2.3.4.7.8.9-HpCDF
1.2,3.4,7.8-HxCDD
1.2.3.4.7.8-HxCDF
1.2.3.6.7.8-HxCDD
1.2.3.6.7.8-HxCDF
1.2.3.7.8.9-HxCDD
1,2.3.7.8,9-HxCDF
1.2,3.7.8-PeCDD
1 .̂3.7.8-PeCOF
2.3.4.6.7.8-HxCDF
2.3.4.7.8-PeCDF
2.3.7.8-TCDD
2.3.7.8-TCDF
Total HpCDO
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

Number
An^twA«4Anaryzea

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3 •
3
3
3

Number
Detected

3
2
2
3

2
3
1

Frequency of
Detection

100%
67%
67%

100%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

67%
100%
33%
0%
0%
0%
0%
0%

Minimum
Detected

7.51 E-04
5.03E-05
4.42E-05
1 .44E-05

9.35E-05
4.16E-05
6.20E-06

Maximum
Detected

1.43E-03
7.10E-05
5.69E-05
2.17E-05

1.22E-04
5.51 E-05
6.20E-O6

Average
Concentration

9.91 E-04
5.05E-05
4.12E-05
1.80E-05
4.83E-06
3.35E-06
3.12E-06
3.13E-06
2.90E-06
3.25E-06
3.45E-06
3.25E-06
2.28E-06
3.07E-06
2.40E-06
3.32E-06
3.07E-06
9.02E-05
4.76E-05
4.43E-06
3.12E-06
3.25E-06
2.35E-06
3.32E-06
3.07E-06

Note:
One-naif the detection limit is used to represent non-detects in the calculation of average concentrations.
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Appendix C-1.7

Reference Area Surface Water Data Summary
Sauget Area I

Compounds
Herbicides, ug/l
2,4,5-T
2,4,£TPlSilvex)
2,4-D " " "" """
2,4-DB
Dalapon
Dicamba " 3.
Dichloroprop
Dinoseb
MCPA
MCPP_~ 7 I"
=entacnTdrophenbf
Metals, mg/l
Aluminum
Antimony ~
Arsenic
Jarium
Beryllium
Cadmium
Jalcium
Chromium
Cobalt
Copper
ifyanide, Total
rori
lead ~
Magnesium
Manganese
Mercury ""
Molybdenum
Nicke|
'otassiurh

Selenium___

ibdium
'hallium

Vanadium
Zinc
Fluoride (mg/l)
Hardness as CaCOS (mg/l)

Ortho-Phosphate-P (mg/l) "
pH
Suspended Solids (mg/l)
Total Dissolved Solids
Total Phosphorus (mg/l)

PCB, ug/l
)ecachlorobiphenyl
)ichlorobiphenyl
Heptachlorobiphenyl
Hexachlorobipheriyl
Monochlorobiphenyl
Nonacntorobipheny)
)ctachlorobiphenyi
'entachloFobipheriyl

Tetrachlorobiphenyl
ncriforobiphenyl

Pesticides, ug/l
4,4'-DDE '"' "
4,4'-DDT

Number
Analyzec

4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4

4
4
4

Number
Detected

4

4
4
2

4
4
4
4

4
4
4
4

4
4
4

4

4
4
4
4
3
4
4
4
4

1
1

:requency o
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

100%
0%

100%
100%
50%
0%

100%
100%
100%
100%

0%
100%
100%
100%
100%

0%
100%
100%
100%

0%
0%

100%
0%

100%
100%
100%
100%
75%

100%
100%
100%
100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
25%
25%

Minimum
Detected

9.4

0.0093
0.32

0.00067

50
0.011

0.0047
0.0097

11
0.02

23
1.5

0.0032
0.013

7

16

0.031
0.042
0.23
220

0.089
7.3
270
310

0.87

0.0015
0.0057

Maximum
Detected

19.5

0.017
0.41

0.00083

72
0.0225
0.0076
0.0185

25.5
0.032

35
2.9

0.00655
0.0245

11

23

0.0525
0.13
0.38
330

0.215
8.1
700
460

3

0.0015
0.0057

Average
loncentratior

0.25
0.25
0.25
0.25

60
0.60
3.00
3.00

60
60

0.50

13
0.01
0.01
0.36

0.001
0.003

59
0.02
0.01
0.01
0.01

16
0.03

27
1.98

0.0001
0.01
0.02
8.50
0.01
0.01

19
0.01
0.04
0.08
0.31
256
0.12
7.83
420
368
1.64

0.25
0.05
0.15
0.10
0.05
0.25
0.15
0.10
0.10
0.05

0.05
0.04
0.04
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Appendix C-1.7

Reference Area Surface Water Data Summary
Sauget Area I

Compounds
Number

Analyzed
Number
Detected

:raquency o Minimun Maximum
Detection Detected Detected

Avenge
kmcentratior

AJdnn

alphameric
beta-BHC
detta-BHC
Diebrin "
EndosuManl
Endasutfanll
Endosutfan suKate
Endrin
Endrin aldehyde
Endlin fcetone
Samrna Chtordane
gamma-BHC (Undane)

Heptachtor epoxjde
Mctnojcycnlor

50%
50%
25%

100%
25%
50%

100%
25%
75%
50%
25%
50%
50%

100%
25%

100%
0%
0%

0.0024
0.0019

0.00155
0.0048
0.007

0.0021
0.0017

9.6E-05
0.0028

0.00048
0.05115
0.0047

0.00082
0.001

0.0035
0.0047

0.004
0.013

0.00155
0.015
0.007

0.0036
0.026

0.000096
0.007

0.0054
0.05115

0.011
0.0031

0.01155
0.0035
0.0082

0.01
0.02
0.02
0.01
0.01
0.03
0.01
0.04
0.02
0.03
0.05
0.03
0.01
0.01
0.02
0.01
0.25
2.50

SVpC*.ugfl ____
1 ̂ .4-TrichtofDbenz
1̂ -Ochhxobenzen
1.3JDichloroDenzen
1.4-f>chloroben2en

_
2.4.5-Trichfcxopheno<

2.4-Oichtorpphenol
2.4-Oinihophenol
Z4-Owtrc**jene
2.6-ttnitrototuene
2-Chfcironaphthatene
2-Chtorophenol
2-Uethytnarjhtnalene
2-Melnytphenol (ooescJ)

2-NJmophenoT

3 Mcjriyjphcnot/4-
3-Nitroanane ~

4̂ Bromophenylpnenyl etner

4-Chtor _
4-CMorpphenylpheriyt etfwr
4-NJtroanOne
4-NilrDphenol ___ _
AcenapMhene
Acenaphthytene
Anthracene
Benzo(a)antri

Benzo(g.Mperytene
Benzo(k)Auoranthene' '

_ __ _
bis(2-Ctiloro6triyt)6ther
bis(2-Etfiytwxyl)phtrialale
Butyjien l̂prkhalate
Carbazote
Cnrysene _

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

5.00
5.00
5.00
5.00
5.00
5.00
1.05
5.00
7.00
5.00
5.00
5.00
5.00
5.00
5.00

25
5.00

10
5.00

25
6.50
0.50
5.00

10
5.00

25
25

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
0.90
5.00
5.00
5.00
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Appendix C-1.7

Reference Area Surface Water Data Summary
Sauget Area I

Compounds
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(1 ,2,3-cd)pyrene
Isophorone

-̂Nitroso-di-n-prbpylamihe
vl-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachibrophenol
Phenanthrene
Phenol
Pyrene
VOCs.uj/l
,1,1 -Trichloroethane
", 1 ,2,2-Tetrachlbroethane
, 1 ,2-Trichior6ethane

1 , 1 -Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1 ,2-Dichloropropane
2-Butandne (MEK)
2-Hexanone
4-Methyl-2-pentanohe
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane (Methyl
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chioroethane
Chloroform
Chloromethane
cis-1 ,3-Dichlorbpropehe
Cis7Trans-1,2-
)ibromochloromethane

Ethylbenzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
trans- 1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride
Xylenes, Total

Number
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Number
Detected

1

:requency o
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

25%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detectec

38

Maximum
Detected

38

Average
Concentration

5.00
5.00
5.00
5.00
5.00
5.00
5.00
0.50
5.00
5.00
5.00
0.95
5.00
5.00
5.00
2.50
5.00
1.75
2.50
5.00
5.00
5.00

2.5
2.5
2.5
2.5
2.5
2.5
2.5

12.5
12.5
12.5

28
0.6
2.5
2.5
4.9
2.5
2.5
2.5

5
2.5

5
0.5
2.5
2.5
2.5

2.35
2.5
2.5
2.5
2.5

1.35
5

2.5

Note:
One-half the detection limit is used to represent non-detects in the calculation of average concentral
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Appendix C-1.8

Reference Area Surface Water Dioxin Data Summary Statistics
Sauget Area I

Compounds

Oioxins and Furans, ug/1
1.2.3.4.6.7.8.9-OCDD
1.2.3.4.6.7.8.9-OCDF
1,2.3.4.6.7.8-HpCOD
1.2.3.4.6.7.8-HpCDF
1.2.3.4.7.8.9-HpCDF
1.2.3.4.7.8-HXCDO
1,2.3.4,7.8-HxCDF
1.2.3.6.7.8-HXCDD
1,2.3.6.7,8-HxCDF
1.2.3.7.8.9-HXCOO
1.2.3.7.8.9-HxCOF
1,2.3.7.8-PeCDD
1 .̂3.7.8-PeCDF
2.3.4.6.7.8-HxCDF
2.3.4.7.8-PeCOF
2.3.7.8-TCOO
2.3.7.8-TCDF
Total HpCOO
Total HpCOF
Total HxCOO
Total HxCDF
Total PeCOO
Total PeCOF
Total TCOD
Total TCOF

Number
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Number
Detected

4
3
4
4
1
2

3
2
3
3
2
2

1

3
4
2
2
2
1
2
3
3

Frequency of
Detection

100%
75%

100%
100%
25%
50%
0%

75%
50%
75%
75%
50%
50%
0%

25%
0%

75%
100%
50%
50%
50%
25%
50%
75%
75%

Minimum
Detected

2.88E-03
1.23E-04
9.59E-05
1.47E-05
1.19E-05
5.75E-06

9.00E-06
5.30E-06
1.09E-05
7.50E-06
8.30E-06
6.80E-06

5.90E-06

5.40E-06
2.02E-04
8.10E-05
6.33E-05
2.16E-05
8.30E-06
1.30E-05
3.90E-06
5.40E-06

Maximum
Detected

7.40E-03
1.96E-04
1.83E-04
4.45E-05
1.19E-05
8.00E-06

9.80E-06
7.20E-06
1.39E-05
1.27E-05
8.70E-06
7.10E-06

5.90E-06

8.35E-06
4.04E-04
1.52E-04
6.43E-05
3.68E-05
8.30E-06
1.64E-05
1.70E-05
9.00E-06

Average
Concentration

4.76E-03
1.19E-04
1.43E-04
3.02E-05
5.93E-06
4.63E-06
3.20E-06
7.51 E-06
4.04E-06
1.00E-05
7.95E-06
5.32E-06
4.79E-06
3.38E-06
3.29E-06
1.61 E-06
5.70E-06
3.27E-04
7.80E-05
4.35E-05
2.86E-05
5.34E-06
9.20E-06
7.35E-06
5.86E-06

Note:
One-half the detection Emit is used to represent norv-detects in the calculation of average concentrations.
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pendixAppendix C-1.9

Comparison of Surface Water Detection Units to Standards and Guidelines
Dead Creek Sector F and Borrow Pit Lake

Sauget Area I

Compounds

Herbicide* (ua/l)
2,4,5-T
2,4.5-TP (Silvex)
2,4-D
2.4-DB
telapon

Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
Pentactilorophenol at pH 7.4
Metals/Inorganics (mg/I)
Aluminum
Antimony
Arsenic

Barium
Beryllium

Cadmium

Îdum
Chromium
Cobalt
Copper
Cyanide. Total

ran
.ead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
'otassium
Selenium

Silver

Sodium
Thallium
Vanadium
Zinc
Fluoride (mg/I)

Hardness as CaCO3 (mg/I)

Ortho-Phosphate-P (mg/I)

pH
Suspended Solids (mg/I)

Total Dissolved Solids (mg/I)

Total Phosphorus (mg/I)

Detection
Limit

0.5
0.5
0.5
0.5
120
12
6
6

120
120

1

All Detected
0.02
0.01

All Detected
0.004

0.005

All Detected
0.01
0.01

All Detected
0.01

All Detectec
0.005

All Detectec
All Detectec

0.0002
0.01

All Detectec
All Detectec

0.01

0.01

All Detectec
0.01
0.01

All Detectec
All Detected

All Detected

All Detected

All Detectec
5

All Detected

All Detected

Illinois1

Acute WQ
Standards

0.36

0.024

S.S'/O.OIS1

0.037
0.022

0.26

0.0026

Chronic WQ
Standards

0.19

0.0021

O.SgVO.On4

0.023
0.0052

0.055

0.0013

NAWQ Criteria2

CMC

13

0.75'

0.34

0.011

3.4e/0.016d

0.029
0.022

0.22

0.0014

0.91

0.016

0.23

CCC

10

0.087*

0.15

0.0046

0.16V 0.01 1*

0.018
0.0052

1
0.0087

0.00077

0.1

0.005

0.23

6.5-9

Tier II Values1

Secondary
Acute Value

0.18
0.066*

0.11
0.035

1.5

2.3

16

0.11
036

Secondary
Chronic Value

0.03
0.0031*

0.004
0.00066

0.023

0.12
0.0013
0.37

0.00036

0.012
0.02

Oak Ridge
Lowest Chronic Value

for All Organisms4

116

82

53

680

ACOPC
for this

Medium?

No
No
No
No
No
No
No
No
No
No
No

Yes
No
No

Yes
No

No

No
No
No
No
No

Yes
Yes
No
Yes
No
No
No
No
No

No

No
No
No
No
No

No

No

No
No

No

No

Why is this a COC?

greater than criteria

ireater than Tier II

greater than criteria
greater than NAWQ criteria

greater than criteria

Comments on Detection Limits

!o criteria available to evaluate detection limit.
to criteria available to evaluate detection limit.
lo criteria available to evaluate detection limit.
to criteria available to evaluate detection limit.
4o criteria available to evaluate detection limit.
to criteria available to evaluate detection limit.
to criteria available to evaluate detection limit.
to criteria available to evaluate detection limit.
to criteria available to evaluate detection limit.
to criteria available to evaluate detection limit.
detection limit less than criteria.

Detected in all samples.
Detection limit less than criteria.
Detection limit greater than Tier II values in 1/6
samples.
Detected in all samples.
Detection limit greater than Tier II chronic value
in 6/6 samples: source of uncertainty.
Detection limit greater than Illinois chronic
standard and the NAWQ CCC in 6/6 samples;
source of uncertainty.
Detected In all samples.
Detection limit less than criteria.
Detection limit less than criteria.
Detected in all samples.
Detection limit greater than chronic values in 6/6
samples; source of uncertainty.
Detected in all samples.
Detection limit less than criteria.
Detected in all samples.
Detected in all samples.
Detection limit less than criteria.
Detection limit less than criteria.
Detected in all samples.
Detected in all samples.
Detection limit greater than NAWQ CCC in 6/6
samples; source of uncertainty.
Detection limit greater than Tier II chronic value
in 6/6 samples.
Detected in all samples.
Detection limit less than criteria.
Detection limit less than criteria.
Detected In all samples.
No criteria available to evaluate detection limit -
water quality parameter.
No criteria available to evaluate detection limit -
water quality parameter.
No criteria available to evaluate detection limit -
water quality parameter.
Detected in all samples; water quality parameter
No criteria available to evaluate detection limit -
water quality parameter.
No criteria available to evaluate detection limit -
water quality parameter.
No criteria available to evaluate detection limit -
water quality parameter.
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Compattwn ol Surtec* Water peletxm limHt to mendeitH and Ouide*ne»
Dead C«»»k 8*c«o> r and Bortnw Mil lake

gauge) Area!

*onipourtdf

PCilu-yi)
OMBrtwowpr*.̂

•eellCMea (Ug/l)

4.4-.DOO

4.4'.DOE
4.4'.OOT

Aldrtn
Alpha Chlordane

alpha-BHC
bala-BHC
dalla-BHC
Oddnn

Endotulltn 1
Endotulfan II

Endotulfan fulfill
End fin

Sndrtn aldenyda
Enortn kvtooo
Oimmi Chloroana

gamma-iMC (Undana)
Haplachlor

Haplachlof aponlda

Malhoicyehlor

To«aphane

wH*ciwo
lunl

0.1

0,1

0.1

OJ

0.1

O.I

0.1

OJ

0.1

0.1

0.1

01
0.1

DOS
o.os

0039
0014
0012
0.1

0.06
0.1

0.1
0.1

0.1
0.1
0.01

0.010
0.01

0.01

o.s

6

Mm
Aorta WO
S4*nda«M

OH'
CMOMCWQ

MOnCte/Of.

NAWQ
CMC

11

3

24'

024

0.22'
0221

ooee

2.4'

0,98
0.52

O.S2

0.73

Guiana'
cee

0014*

0001

00043*

0056

o.ose'
0058'

0.036

0,0043'

0.0036

0.0036

0.03

0.0002

T*tN
o4conotty

AcuMVUu*

010

3«»
3B"
38*

0.125

f***'tttananv
CtronK VMu*

0011

0013'

22"
2.2*
22"

0.51
051

0.0069

0019

OMWde*
lowftl CNo«C VMu*

tot All O îratn*'

ACOPC
IWIMt

MMKumf

No

NO

No

No

No

NO

No

No

NO

NO

No

No
No

No
No

No
No
No
No

No
No

VM
No

YM
YM
No

No
No

No

No

~ No"

WhylllNicCOCf

no cnitfla

no cnnni
no cnltflt

.otmwnii on D«*clion ( witu

Doiocuoo iimi OIMIW liwn NAWQ CCC lo<
H'.ft« m 6/6 mmpm, Mu>c« ot unc#fWmly
Wrtecuon lirnrgrMW* liwi NAWO CCC foi
"CB« in 6/6 uny4M. *ou<c* ol uoewUdnly
Wxaclion linril griMlw than MAWO CCC to
>Cn* in 6/6 mmplw. ioure« el unaHWnly
iMMUon Uml O/MIX lh»n NAWQ CCC to

PCS* m 6« MHTflM. tourc* ol uncertainly
Oeuclion hml QTHIW Itwn NAWQ CCC to
PCBt m M umplM. *OUT« ol unewUNnfy.
Drtecllon limi g>wl«< lhan NAWQ CCC to
T.0« in 6/8 umplei. tnu«c« ol uncwtllinly

Detection liinl giHilei in«n NAWQ CCC I(V
T.H« in A/8 untile*, ioiiice ol uncwuinly

(Mection liml 0fMi« lhan NAWO CCC lt»
f.Kt in 8/6 umpln, lotxce ol uncertainly
toleclion nmi i grMler lhan NAWO CCC lex

l-CBi in 6« tampln, KXKte ol uncertainly
ieleclion iiml orealei man NAWQ CCC lor

l*CRi in 6/8 umplet. toufc* ol uncertainly

Detection limi griater than Tier II cnionic valu*
in 6/6 umplet, tourca ol uncertainty
No cntena available to evaluala detection limit
Selection Hml grealw lhan CCC and Tiei II
r.htonic value in 8/6 tampln. ioufc« ol
uncertainly
Detection liml leti lhan cfiletla
l>*tectlon liml grealet lhan NAWQ CCC In IU8
(amplei. lource ol uncertainly
betecllon limit l«i than crtlarta
D«leclion limit l«f than criteria
IMoction liml Int then cniena
Dvlection limit grealer lhan NAWQ CCC in 5/6
•ampin, tourca ol uncertainly.
Dejection lifrtl Int lhan cfilerla
Dejection limd grealar lhan NAWO CCC in 6/8
tamplat; tourea ol uncertainly
No criiaria avpilabia 10 tvaluai* dataclion limn
Dalection limil grMler lhan NAWOC in 6/6
tampjn; lourcî pf uncertainly.
No C'ilafla ivailabla to avaiuals del action Hnml
No crtlaria availablt io avaluala dalaclion liml.
Daledion llrril grMlif than NAWO CCC In 6V6
Mmplai; iourc« of uncertainly,
Doleclion hrnllnt than oftlerti,
Deleclion liml graaiar lhan CCC and Tiar II
chronic valua in 3/6 umptai; tourca of
uncartalnly.
Oalactlon HmJI graalar than NAWO CCC In 4/8
tampln; lourca of uncertainly.
Oalacilon liml graalar than CCC and Tlar II
chronic valua In 6/6 tamplai; tourca of
uncertainly.
Dalaclion liml graalar than NAWOC In 6/8
tampln: tourca of uncertainly.
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C-1.9

Comparison of Surface Water Detection Limits to Standards and Guidelines
Dead Creek Sector F and Borrow Pit Lake

Sauget Area I

Compounds

SVOC <uo/l)
,2.4-Trichlorobenzene

1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2.2'-Oxybls(1-Chloropropane)
2.4,5-Trichlorophenol
2,4,6-Trichlorophenol
2.4-Dichlorophenol
2.4-Dinitrophenol
2.4-Dinitrotoluene
2.6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol (o-cresol)
2-Nitroaniline
2-Nitrqphenol
3.3'-Dichlorobenzidine
3-Methylphenol/4-Methylphenol
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenylphenyl ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenylphenyl ether
4-Nitroaniline
4-Nltrophenol
Acenaphthene
Acenaphthylene
Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene
Benzo(fl,h.i)perylene
Benzo(k)fluoranthene
bis(2-Chloroelhoxy (methane
bis(2-Chloroethy|)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Cartaazole
Chrysene
Di-n-butyl phthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran

Diethylphthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocydopentadiene

lndenod,2,3-cd)pyrene
Isophorone

Detection
Limit

10
10
10
10
10
10
2.1
10
14
10
10
10
10
10
10
50
10
20
10
50
13
1
10
20
10
50
50
10
10
10

10

10

10
10
10
10
10
1.8
10
10
10
10
10
10
10

10
10
10
1
10
10
10
1.9
10
10

Illinois'
Acute WQ
Standards

Chronic WQ
Standards

NAWQ Criteria2

CMC CCC
Tier II Values3

Secondary
Acute Value

700
260
630
180

230

1200

13

0.49

0.24

27

190

66

1800

70

210

Secondary
Chronic Value

110
14
71
15

13

1.5

300

0.73

0.027

0.014

3
19

35

3.7

210

3.9

12

Oak Ridge
Lowest Chronic Value

for All Organisms'

74

708

15

ACOPC
for this

Medium?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

No

No |
No
No ~1
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No

Why Is this a COC? Comments on Detection Limits

Election limit less than criteria.
Election limit less than criteria.
Election limit less than criteria.
Detection limit less than criteria.
to criteria available to evaluate detection limits.
to criteria available to evaluate detection limits.
to criteria available to evaluate detection limits.
to criteria available to evaluate detection limits.
to criteria available to evaluate detection limits.
to criteria available to evaluate detection limits.
to criteria available to evaluate detection limits.
to criteria available to evaluate detection limits.
to criteria available to evaluate detection limits.
to criteria available to evaluate detection limits.
detection limit less than criteria.
to criteria available to evaluate detection limits.
to criteria available to evaluate detection limits.
to criteria available to evaluate detection limits.
to criteria available to evaluate detection Units.
•Jo criteria available to evaluate detection limits.
to criteria available to evaluate detection limits.
Detection limit less than criteria.
>lo criteria available to evaluate detection limits.
to criteria available to evaluate detection limits.
to criteria available to evaluate detection limits.
•Jo criteria available to evaluate detection limits.
Detection limit less than criteria.
Detection limit less than criteria.
*)o criteria available to evaluate detection limits.
Detection limit greater than Tier II chronic value
in 6/6 samples; source of uncertainty.
Detection limit greater than Tier II values in 6/6
samples: source of uncertainty.
Detection limit greater than Tier II values in 6/6
samples: source of uncertainty.
No criteria available to evaluate detection limits.
No criteria available to evaluate detection limits.
No criteria available to evaluate detection limits.
No criteria available to evaluate detection limits.
No criteria available to evaluate detection limits.
Detection limit less than criteria.
Detection limit less than criteria.
No criteria available to evaluate detection limits.
No criteria available to evaluate detection limits.
Detection limit less than criteria.
Detection limit less than criteria.
No criteria available to evaluate detection limits.
Detection limit greater than Tier II chronic value
in 6/6 samples; source of uncertainty.
Detection limit less than criteria.
No criteria available to evaluate detection limits.
Detection limit less than criteria.
Detection limit less than criteria.
No criteria available to evaluate detection limits.
No criteria available to evaluate detection limits.
No criteria available to evaluate detection limits.
Detection limit less than criteria.
No criteria available to evaluate detection limits.
No criteria available to evaluate detection limits.
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CmtwHwn ol Surfee* W*«w OelexMun I MM! lo Hume*** end OuMetmm
OM4 Omk BeWw t end Bono* HI l*k*

8*U9*IA»«*I

Compound!
N-Wfo>o-»-ft-piopv<*yiv>.i

NitflntftOwAC
NiwoMnnn*

Ptianretrrvwooi
Pyf*n*

VOC(oort)
.1.1-Tnehloro*1h*n*
. 1 .2,2-T*<r*chloro*m*n*
,1.7-Tnchloro*lhene
.1 OicnKxoetnene
, 1 •UKtlloriMftflOft
,2-OKntoroetnene

1.2-QKMoreprapint
7-Bul*none (MGK)
7-H«*non*
4-UelhYl-3-penl*none (MIBK)
Acetone
Renren*

RroniufufiH

Carbon cHutM*

Cwbon MTKNorKt*
Chlorobenteno
i;hlofoelh*n*
Chlofoftxnt
Cfiloroni*ln*n*
cli-1.3-Dichloroprop*n*

Current- 1 ,2-Olchloroeth*ne
Oibfomochlorom*th*n*
Elhylbtnitn*
Methylen* chlortd* (Dlchlofomethane)
Slyren*
T*trecntoro*th*n*
Toluene
trena.1 >Dtchtoropfop*n*

Tnchloronhtn*
Vinyl chlond*
Xyl*nM. ToMI

D(o«ln» (ufl/l)
1.2,3.4.e,7.6,9-OCDb
1 2 3 4 6 7 6 9-OCOF
1.2,3,4.6,7.6-HoCDO
1.2.3.4.6.7.6-HPCDF
1.2.3.4.7.B.9-HDCDF
1.2,3.4,7.6-HxCDD
1.2.3,4.7.8-H«COF
1,2.3,6.7.8-HxCOD
1,2,3,6,7,8-HxCOF
1,2,3.7.6.0-HxCDD
1,2,3,7.6,9-HxCDF

0««c«on
IKTM

10
6
10
16
6
10
10
10

7ft
78
76
80
1 2
6
6

98
1

5
ft
to
ft
10
1

4 7

2,7
10
1

AIIMlcM
AJI Dttocttd
AIIO«l*Ct*d
AllDcttcltd

128E-08
8.80E-06
6.30E-06
8.20E-06
7.70E-06
8.80E-06
0.20E-06

Mr
AeuMWO
WAAOA*wt

KX.'

CiwomcwO
BWAdd^B

NAWQ
CMC

G"tW
ccc

tiff II
gacondyy

AcuMVulu*

MOO
160

200
2100
&200
830
4ftO
8800

740000
1600
7200
28000
7300

17

180
1100

4BO

OM*

1100

130
28000

630
120

0,90

440

230* /321

Vdw**'
MkCGAOtlfy

CtWOMCVlMu*

210
12

11
610
1200
47
7ft
• 10

14000
M
170
1600
130

0.02

98
64

26

owe!

690

73
2200

98
98

0.0661

47

is'/vaf

OckNMg*
low«*l Cftomc Vdu*

(or A» OiynrtVTt'

200
•200

ACOPC
hx mt

M»*um?

NO
No
No
No
NO
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No

No
No
No
No
No
No

No
No
No
No
No
No
No
No

No
No
No

YM

YM
Ytt
YM
YM
YM
YM
YM
YM
YM

wny M MI • GOO

COPC in iioifflAflt
COPC In Mdlmml
COPC In Mdlmcnl
COPC In MKttmwti
COPC In Mdlmcnl
COPC In Mdlmtnl
COPC In Mdlnwnl
COPC In Mdlmtnl
COPC In Mdlmtnt
COPC In Mdlnvnt
COPC In Mdlnwnt

riOfnrntfttt on Dotocuon Itfnli
No cni»n« (vwlabi* » tvMuti* oxacuon Mmu
)Maclion hmi IMI inun cnMrM
)««ciion hint I«M into enl»nt
No UIMTI* Avwicbt* lo »v«(uit« OjMacuon <m\t
No cniww »vwi*tit« to »v*u»i« detection limit
Election lunl iMt Ihin cnUMU
MacUon limt IMt then often*
No cnian* nvwInW* to *v«luM« OMMIion limit

•̂lection liml l«u llum cntana
•tetaction liml Im than oilwu
)«teclion Imi l*u than cnuvii

Daioclicxi liml latt Ihan cnwna
totBction liml leu lhan ctilxlt

llalaction liml IMI Inm cnUwi*
4o cnlen* •WHI«M« lo »vitlu«l» detection liml
Xeclion liml IMI thin Cfllene
Detection liml leu then criMne
'Median liml leu Inm alien*
Median liml leu then cnterie
^vlKtinn liml leu then cfllerm
No oilerti availibl* la cvelue'l* detection liml

Mo crtleni •veiiebl* lo raiucte detection liml
Detedion liml greeler i'nen Tier II cnromc v»lu«
in Ml umplM, tource at unoertMnty
Oelaciinn nmj leu then cntene
f)«tection liml Im then alien*
No crll»fln Bvmleble lo evelutle deteciinn liml
Delnction liml leu Ihen crtlen*
No crileri* eveileble lo evaluele dolection Hmi.
[^election liml greeter then Tier II veluvt In 6/8
umplDt. tourc* ol uncefUinty
Dolpclloo liml leu then crtlen*
No cnterti iveileble lo evalucte detection liml
Detection liml IM! then alien*.
Detection limt IMI then Cfllene
No crilen* *v*il*bl* to *v*lu*l* detection liml
Detection liml IMI then cflleni
Detection liml IMI than alien*
Detection liml gr*al*r thin Tier II veluM In 6/6
Mmplei; totirc* Ot uncefUinly,
Oelectioh limt IMI inVn cflleni
No cnjjfiiiy*il*We lo evaluil* detection liml.
Defection liml gre*ler lh*n tier II chronic valui
in S/« lamplMi tourt* of uncertainly,

No cnleH* avaiiabl* lo *v*iu*t* detection liml.
No cfllert* available to *v*lu*l* detection limt.
No crllerta avallabl* to ev*lu*l* detection llrrtl.
No cniert* avtllabl* to evalual* deledlon llml.
No crtlarta avallibl* to evalualt detection liml.
No alien1* avaiiabl* to avalual* detection limt.
No crilerl* avallabl* to evaluate detection liml.
No crilerl* available to *v*lu*l* detection limt.
No criltrl* avallabl* to evaluate detection limt.
No crilerl* avallabl* lo *v*lu*l* d*l*ctlon limt.
No crllerta available lo evaluate detection llml.
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Appendix C-1.9

Comparison o( Surface Water Detection Limits to Standards and Guidelines
Dead Creek Sector F and Borrow Pit Lake

Sauget Area I

Compounds

1.2,3,7.8-PeCDD
1,2,3.7,8-PeCDF
2.3,4,6,7,8-HxCDF
2,3.4,7,8-PeCDF
2.3.7.8-TCDD
2.3,7,8-TCDF
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF
Total TEQ (mammal)

Detection
Limit

8.70E-06
6.00E-06
8.20E-06
6.30E-06
9.00E-06
8.80E-06

All Detected
All Detected

8.50E-06
8.30E-06
8.70E-06
6.20E-06
9.00E-06
8.80E-06

MA

Illinois'
Acute WQ
Standards

Chronic WQ
Standards

NAWQ Criteria2

CMC CCC
Tier II Values3

Secondary
Acute Value

Secondary
Chronic Value

3.1E-09

Oak Ridge
Lowest Chronic Value

for All Organisms*

ACOPC
for this

Medium?

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Why Is this a COC?

COPC In sediment
COPC In sediment
COPC In sediment
COPC In sediment
COPC in sediment
COPC in sediment
COPC In sediment
COPC in sediment
COPC In sediment
COPC In sediment
COPC in sediment
COPC in sediment
COPC in sediment
COPC in sediment
greater than Great Lakes Tier II

Comments on Detection Limits

•to criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
*to criteria available to evaluate detection limit.
•40 criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Ho criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
NA

Notes:
"Criterion is for total recoverable Aluminum at pH 6.5 - 9.0; USEPA says Water-Effects ratios may be more appropriate.
'Criterion is for Arsenic V
'Criterion Is for Chromium HI
"Criterion is for Chromium VI
'Criterion Is for Chlordane
'Criterion is for alpha- and beta-Endosulfan
•Criterion Is for PCBs
"Criterion is for BHC forms other than gamma-BHC
'Criterion is for DDT
'Criterion is for 1,3-Dichloropropene
Criterion Is for Xylene
'Criterion is for m-Xylene
1 Illinois. 1999. Title 35 of the Illinois Administrative Code, Subtitle C, Chapter I. Part 302 Water Quality Standards. Subpart B.
2 USEPA. 1999. National Recommended Water Quality Criteria - Correction, Office of Water, EPA 82-2-Z-99-001 (April 1999)
3 Suter, G.W. II, and C.L. Tsao, 1996. ToxicoloBical Benchmarks for Screening Potential Contaminants of Concern for Effect on Aquatic Biota:

Tennessee, ES/ER/TM-96/R2.
Hardness dependent criteria calculated at a hardness of 220 mg/l as CaCO, (the lowest detected on site)

Bold indicates detection limit exceeds screening benchmark.
Results in ug/l for organic constituents; mg/l for inorganic constituents

1996 Revision. Risk Assessment, Health Sciences Research Division. Oak Ridge,

Page 5 of 5



SEDIMENT SUMMARY STATISTICS



Appendix C-2.1

Sediment Summary Statistics for Dead Creek Section F and Borrow Pit Lake
Sauget Area I

Compounds
Herbicides, ug/kg

2.4,5-T
2,4.5-TP (Silvex)

2,4-D

_T I_ " " 1 ̂ 4-R§L..IIII '."
Dalapon
Dicamba

Dichloroprop
Dinoseb
MCPA
MCPP

Pentachlorophenol
Inorganics, mg/kg

Aluminum
Antimony
Arsenic
Barium

Beryllium
Cadmium
Calcium

Chromium
Cobalt
Copper

Cyanide. Total
. Iron
Lead

Magnesium
Manganese

Mercury
Molybdenum

Nickel
Potassium
Selenium

Silver
Sodium
Thallium

Vanadium
Zinc
PH

Total Organic Carbon (mg/kg dry weight)
PCBs, ug/kg

Decachlorobiphenyl
Dichlorobiphenyl

Heptachlorobiphenyl
Hexachlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
Pentachlorobiphenyl
Tetrachlorobiphenyl
Trichlorobiphenyl

Total PCBs
Pesticides, ug/kg

4,4'-DDD
" 4>-DbE

4,4'-DDT
Total DDT

Aldrin
Alpha Chlordane

Number
Analyzed

6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6

Number
Detected

3

6
5
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6

1

6
6
6
6

2

2

2

1
6
3
6
1
6

Frequency Of
Detection

0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%

100%
83%

100%
100%
100%
100%
100%
100%
100%
100%

0%
100%
100%
100%
100%
100%
100%
100%
100%

0%
17%
0%
0%

100%
100%
100%
100%

0%
0%
0%

33%
0%
0%
0%

33%
0%
0%

33%

17%
100%
50%

100%
17%

100%

Minimum
Detected

8.8

7,800
1.5
8.0
150

0.53
1.6

11,000
18

5.5
36

14,000
34

3,600
170

0.10
0.37

35
1,500

0.79

25
250
6.7

33,000

17

61

83

3.8
1.1
1.1
2.2
4.1

0.48

Maximum
Detected

23

17,000
4.7
19

420
0.89

47
17,000

38
13

410

38,000
320

6,800
1,400

1.1
3.7
390

2,900

0.79

51
3,700
7.06

140,000

22

66

83

3.8
11

4.5
43
4.1
5.3

Average
Concentration

38
38
38
38

304
89

452
452

8,942
8.942

64

13,300
2.7
15

287
0.74

12
13,167

25
9.4
159

0.83
27,333

114
5,033

758
0.37
1.2
134

2,183
1.6
1.5
113
1.6
37

1,197
6.9

64,333

56
11
33
25
11
56
33
39
22
11
57

9.8
4.6
7.7
18

5.4
2.6
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Appendix C-21

Sediment Summary Statistics for Dead Creek Section F and Borrow Pit Lake
Sauget Area I

Compounds
alpha-BHC
beta-BHC
defta-BHC
Oetdrin

Endosuttanl
Endosutfanll

EndosuKan suttate
Endrin

Endrin aldehyde
Endrin ketone

Gamma Chlordane
garnma-BHC (LJndane)

Hepbchlor
iiepuciBor eporcnoe

Methoxychkx
Toxaphene

SVXXU.U0AO
1^4-Tncntorobenzene
1.2-Oichiorobenzene
1.3-Ocrtorobenzene
1.4-Ocntorobenzene

2 "̂-O«ybc< 1 -Cntaropropane)

Z4.6-Tncntorophenol
2.4-O ĥtorophenol
2,4-OinHrophenol
2,4-OMrotokjene
2.6-Ontrotoluene

-» |"«»j _| .111 r̂ Uu-k

2-Chtorophenol
2-Methylnaphthaterte

2-Methyjphenpl (o-oesol)

2 -fofrupnonoi

3-Nttoanflne
4.6OinityD-2-ii>etfiy»henoi
4-Bromophenyflphenyl ether

4"vJvofo*3f IKM! ly ĵfiunoi
4*̂ xllUflUlWiO

4-Crdcrophenytphenyl ether
^ 'ff̂ Mnjoiî B w
4-Mtrophenol
Acenapnthene
Acond^HnyKne

Anthracene
Benzo(a)anthracene

Benzo(a)pyrene
oenzo(o)nuoranthene
Benzo(ah.i]pery<ene
O&t k£0{k jnum <W UneO6

. . .» »_ . . •̂•jj*.Dfi(̂ 'x îmo6UUiUyjiiHMf idne
be(2-Chtoroetfiyl)ether

bc(2-Elhyt>exyl)phtnalate
Burytjenzylphtnafate

Carbazole
Chrysene

DMvoutytprithatate

Number
Analyzed

6
6
6
6
6
6
6
6
6
6
6
6
6

6
6

6
6
6
6
6

6
6
6
6
6

6
6
6

6

6
6

6

6
6

6

6

6
6

6
6
6
6
6
6

Number
Detected

1
4
6
3
3
2
6
4
5
1
1

3

1

Frequency Of
Detection

0%
0%

17%
67%

100%
50%
50%
33%

100%
67%
83%
17%
17%
50%
50%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
Inb
0%
0%
0%

0%
0%
fML

0%
0%
0%
0%
0%
0%
Lnb
0%
0%
0%
0%
0%
0%
0%
0%
0%
svnf0%
0%
0%
0%
0%

17%
0%

Minimum
Detected

0.34
0.26

1.0
1.8
1.4
1.7
1.2
0.7

0.74
4.8

0.93
0.51
7.3

74

Maximum
Detected

0.34
9.3
5.7
8.1
9.5
1.7
14
10
17

4.8
0.93
5.4
24

74

Average
Concentration

1.6
1.6
1.5
6.3
2.9
6.8
8.7
7.7
5.2
6.7
5.9
5.6
4.5

.9
30

535

279
279
279
279
279
279
279
279

1.400
279
279
279
279
279
279
,4UU
279
538
O7Q

,400
1,400

279
279
538
279
,400

1,400
279
279
279
279
148
279
279
279
279
279
279
279
279
258
279

Page 2 of 3



Appendix C-2.1

Sediment Summary Statistics for Dead Creek Section F and Borrow Pit Lake
Sauget Area I

Compounds
Di-n-octylphthalate

Dibenzo(a,h)anthracene
Dibenzofuran

Diethylphthalate
Dimethylphthalate

Fluoranthene
Fluorene

Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

lndeno(1 ,2,3-cd)pyrene
Isophorone

N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine

Naphthalene
Nitrobenzene

Pentachlorophenol
Phenanthrene

Phenol
Pyrene

Total PAHs
VOCs, ug/ke

1 .1 ,1-Trichloroethane
1 ,1 ,2,2-Tetrachloroethane

1,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane

1 ,2-Dichloropropane
2-Butanone (MEK)

2-Hexanone
4-Methyl-2-pentanone (MIBK)

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane (Methyl bromide)
Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform

Chloromethane
cis-1 ,3-Dichloropropene

Cis/Trans-1 ,2-Dichloroethene
Dibromochloromethane

Ethylbenzene
Methylene chloride (Dichloromethane)

Styrene
Tetrachloroethene

Toluene
trans-1 ,3-Dichloropropene

Trichloroethene
Vinyl chloride
Xylenes, Total

Number
Analyzed

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Number
Detected

2

2

1

Frequency Of
Detection

0%
0%
0%
0%
0%

33%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

33%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

17%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

120

194

11

Maximum
Detected

130

440

11

Average
Concentration

279
148
279
279
279
236
279
114
279
279
279
279
279
279
279
279
279

1,400
279
279
279
300

14
14
14
14
13
14
14
67
67
67

138
14
14
14
27
14
14
14
27
14
27
11
14
14
13
14
14
14
14
11
14
27
14

Note:
One-half the detection limit is used to represent non-detects in the calculation of average concentrations.
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Appendix C-2.2

Site Sediment Ooxn Summary Statistics Creek Sector F and Borrow Pit Lake
Sauget Area I

Compounds
Oioxins and Furans, ug/kg

1 .2,3.4 .6.7.8.9-OCOO
1.2.3.4.6.7.8.9-OCOF
1.2,3.4.6.7.8-HpCOO
1.2,3.4.6.7.8-HpCDF
1.2.3.4.7.8.9-HOCOF
1_2.3.4.7.8-HxCDO
1.2.3.4.7.8-HxCOF
1,2,3.6.7.8-HxCDO
1,2,3.6.7.8-HxCOF
1,2,3.7.8.9-HxCOO
1.2,3.7.8.9-Hj<CDF
1,2.3.7.8-PeCDO
1,2.3.7.8-PeCOF

2_3.4.6.7.8-HxCOF
2,3.4.7.8-PeCDF

2.3.7.8-tCOO
2.3.7.8-TCOF
Total HpCOO
Total HpCDF
Total HxCOO
Total HxCOF
Total PeCOO
Total PeCOF
Total TCOO
Total TCOF

Number
Analyzed

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Numb*
Detected

6
6
6
6
6
5
6
6
6
6
6
6
4

6
6
6
6
6
5
1

Frequency Of
Detection

100%
100%
100%
100%
100%
83%

100%
100%
100%
100%
100%
100%
67%

100%
100%
100%
100%
100%
83%
17%
0%
0%
0%
0%
0%

Minimum
Detected

8.63E+OO
2.35E-01
2.38E-01
5.48E-02
6.00E-03
2.40E-03
5.05E-03
7.95E-03
2.95E-03
9.75E-03
7.40E-04
2.10E-03
1.50E-03
3.50E-03
2.90E-03
9.00E-O4
6.20E-03
5.41E-01
1.83E-01
1.37E+00

Maximum
Detected

8.84E+O1
3^6E*01
9.44E+00
5.08E+00
3^06-01
6.88E-02
1.62E-01
3^0E-01
7.19E-Q2
2-21E-01
2-23E-Q2
3.89E-Q2
1-24E-Q2
8.996-02
3.33E-02
1.60E-02
4.48E-O2
1.79e*O1
2.17E*01
1.37E+00

Average
Concentration

3.60E+01
1.14E+01
3.17E+00
1.78E+00
1.17E-01
2.17E-02
5.92E-02
1.10E-01
2.57E-02
6.98E-02
8^1E-03
1.41E-02
7.66E-03
3.41 E-02
1^8E-02
7.58E-03
1.95E-02

6.11E+OO
7.50E+00
5.92E-01
5^86-01
1.42E-01
1^06-01
1.16E-01
1.79E-01

Note:
One-natf tie detection ttnH is used to represent non-detecte in the calculation of average concentidUoft

Page 1 of 1



Appendix C-2.3

Sediment Summary Statistics for Dead Creek Sector F
Sauget Area I

Compounds
Herbicides, ug/kg
2,4,5-T
2,4.5-TP (Silvex)
2,4-D
2,4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
Pentachlorophenol
Metals, mg/kg
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide, Total
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
PH
Total Organic Carbon

PCB, ug/kg
Decachlorobiphenyl
Dichlorobiphenyl
Heptachlorobiphenyl
Rexachlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
Pentachlorobiphenyl
Tetrachlorobiphenyl
Trichlorobiphenyl

Total PCBs
Pesticides, ug/kg
4,4'-DDD
4.4'-DDE
4,4'-DDT
Total DDT
Aldrin
Alpha Chlordane

Number
Analyzed

i
2
2
3
3
3
3
3
3
3
3

3
2
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3

Number
Detected

1

3
2
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3

3
3
3
3

2

2

2

1
3
1
3
1
3

Frequency of
Detection

0%
0%

33%
0%
0%
0%
0%
0%
0%
0%
0%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

0%
100%
100%
100%
100%
100%
100%
100%
100%

0%
0%
0%
0%

100%
100%
100%
100%

0%
0%
0%

67%
0%
0%
0%

67%
0%
0%

67%

33%
100%
33%

100%
33%

100%

Minimum
Detected

23

7800
2.5

8
150

0.53
7.4

11000
19

5.5
160

14000
110

4100
170
0.3
0.7
90

1600

25
950
6.71

40000

17

61

83

3.8
2.5
4.5
19

4.1
0.84

Maximum
Detected

23

17000
2.6
19

270
0.89

47
13000

38
13

410

26000
320

6800
510
1.1
3.7
390

2900

51
3700
6.87

140000

22

66

120

3.8
11

4.5
43
4.1
5.3

Average
Concentration

63
63
66
63

517
151
762
762

15067
15067

104

12933
2.55

14
223
0.76

23
11667

29
9.83
270
0.95

20667
180

5400
303

0.62
1.72
220

2400
1.80
1.80
132
1.80

39
2083
6.81

80333

73
14
43
33
14
73
43
62
29
14

75

11
7.20

11
30

6.37
3.58
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Appendix C-2 3

Sediment Summary Statistics for Dead Creek Sector F
Sauget Area I

alpha-BHC
beta-BHC
dete-BHC
OeWrin
Endosutfanl
Endosutfanll
EndosuKan sufete
Endhn
Endrin aldehyde
Endrinketone
Sanvna Cnkxdane
ganvna-BHC (Undane)
HeptacMor
-teptachkx epcoode
Methcocyctrior
Toxaphene
SVOU,ugfkg
1̂ .4-TricNorobenzene
U-ttcMorobenzene
1.3-Oichlorobenzerie
1.4-Oichlorobenzene
2 -̂Oxybis(1-ailoropropane)
2.4.S-TricrHorophenol
2,4.6-Tnchtoropheno)
2.4-OicMorophenot
2.4-Oniropnenol
Z4-O**rototuene
2.6-Onirotoluene
2-CMoronapnthatene
2-CMorophenol
Myletriylnapnthalene

2 Mctfiytphonol (o-cresol)
2-NMroanOne
2-t*trophenol
3.3M*cMorobenzrtne
3 UudiylphontH/< Molfiyiphcnd
3-fMroanCne
.6̂ ntno-2-me0iytpnenol

4-Bromophenytpheny< ether
4-OHofO-3-melhytphenol
4-CMoroanCne
4-CMorophenyiphenyl ether

Kttvrw^bm

4-NMrophenol
Acenaphthene
Acenaphthytene
Anthracene
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo b)Auorai4hene
BenzogAOperytene
Ben2o(h)nuuianlt>t!>ie
bis(2-Cnloroethoxy)methane
be(2-Chloroelhyl)ether
t»(2-£lriyliexyl)phthalate
utyftenzytpnthalate

CarbazDte
Chrysene
DMvbutytphthalate
i-n-octytpnthatale

Ot>enzo(aJi)arthracene

Hunter
Anjfyzva

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
ueucua

1
2
3
3
1
2
3
3
3

1
2
3

1

Frequency of
Detection

0%
0%

33%
67%

100%
100%
33%
67%

100%
100%
100%

0%
33%
67%

100%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

33%
0%
0%
0%

Minimum
Detected

0.34
0.99
1.2
1.8
2.8
1.7
3.6
3.8
2,4

0.93
0.51
7.3

74

Maximum
DeUCUMI

0.34
9.3
5.7
8.1
2.8
1.7
14
10
17

0.93
5.4
24

74

Average
Concentration

1.88
1.88
1.61
9.26
2.97
5.13

11
6.97
8.87
7.00
8.97
6.30
4.61
4.97

15
630

318
318
318
318
318
318
318
318

1600
318
318
318
318
318
318

1600
318
612
318

1600
1600
318
318
612
318

1600
1600
318
318
318
318
168
318
318
318
318
318
318
318
318
276
318
318
168
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Appendix C-2.3

Sediment Summary Statistics for Dead Creek Sector F
Sauget Area I

Compounds
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(1 ,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

Total PAHs
VOCs, ug/kg
1 ,1 ,1-Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Cis/Trans-1 ,2-Dichloroethene
Dibromochloromethane
Ethylbenzene
Methylene chloride (Dichloromethane)
Styrene
Tetrachloroethene
Toluene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride
Xylenes, Total

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

2

2

1

Frequency of
Detection

0%
0%
0%

67%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

67%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

33%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

120

194

11

Maximum
Detected

130

440

11

Average
Concentration

318
318
318
232
318
132
318
318
318
318
318
318
318
318
318

1600
318
318
318

360

14
14
14
14
13
14
14
69
69
69

145
14
14
14
28
14
14
14
28
14
28
11
14
14
13
14
14
14
14
11
14
28
14

Note:
One-half the detection limit is used to represent non-detects in the calculation of average concentrations.
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Appendix C-2.4

Sediment Dtoxin Data Summary for Dead Creek Sector F
Sauget Area I

Compounds

Dktxins and Furans, ug/kg
1.2.3.4.6.7.8.9-OCOO
1.2.3.4.6.7.8.9-OCDF
1.2,3.4.6.7.8-HpCDD
1.2,3.4.6.7.8-HpCDF
1.2.3.4.7.8.9-HDCDF
1,2,3.4.7.8-HxCDD
1.2.3.4.7.8-HxCDF
1.2.3.6.7.8-HXCDD
1.2.3.6.7.8-HxCDF
1,2,3.7.8.9-HxCDO
1,2,3.7.8.9-HxCOF
1.2,3.7.8-PeCDO
1,2.3.7.8-PeCDF
2.3.4.6.7.8-HxCDF
2.3.4.7.8-PeCDF
2.3.7.8-TCDO
2.3.7.8-TCDF
Total r̂ COO
Total HpCOF
Total HxCOD
Total HxCOF
Total PeCDO
Total PeCOF
Total TCDO
Total TCDF

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

3
3
3
3
3
3
3
3
3
3
3
3
2
3
3
3
3
3
3
1

Frequency of
Detection

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
67%

100%
100%
100%
100%
100%
100%
33%
0%
0%
0%
0%
0%

Minimum
Detected

3.87E+01
1.50E+01
4.03E+00
2.38E+00
1.57E-01
2.28E-02
8.42E-02
1.41E-01
3.25E-02
6.67E-02
8.50E-03
1.45E-02
1.18E-02
4.73E-02
1.47E-02
5.50E-03
1.60E-02

7.86E+00
1.07E+01
1.37E+00

Maximum
Detected

8.84E+01
3^6E+01
9.44E+00
5.08E+00
3.20E-01
6.88E-02
1.62E-01
3.20E-01
7.19E-02
2^1E-01
2^3E-02
3.89E-02
1.24E-02
8.99E-02
3.33E-02
1.60E-02
4.48E-02
1.79E+01
2.17E+01
1.37E+00

Average
Concentration

5.82E+01
2.23E+01
5.97E+00
3.45E+00
2.25E-01
4.02E-02
1.11E-01
2.07E-01
4.70E-02
1.26E-01
1.39E-02
2.55E-02
1.36E-02
6.25E-02
2.20E-02
9.93E-03
3.04E-02
1.14E+01
1.46E+01
1.11E+00
1.01E+00
2.60E-01
2.21 E-01
2.08E-01
3.17E-01

Note:
One-half the detection limit is used to represent non-detects in the calculation of average concentrations.
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Appendix C-2.5

Sediment Data Summary for Borrow Pit Lake
Sauget Area I

Compounds
Herbicides, ug/kg
2,4,5-T
2,4.5-TP (Silvex)
2,4-D
2,4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
Pentachlorophenol
Metals, mg/kg
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide, Total
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
PH
Total Organic Carbon (mg/kg dry weight)
PCB, ug/kg
Decachlorobiphenyl
Oichlorobiphenyl
Heptachlorobiphenyl
Hexachlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
Pentachlorobiphenyl
Tetrachlorobi phenyĵ
Trichlorobiphenyl
Total PCBs
Pesticides, ug/kg
4,4'-DDD
4.4--DDE
4,4'-DDT
Total DDT
Aldrin
Alpha Chlordane
alpha-BHC
beta-BHC

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3

Number
Detected

2

3
2
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3

1

3
3
3
3

3
2
3

3

Frequency Of
Detection

0%
0%

67%
0%
0%
0%
0%
0%
0%
0%
0%

100%
67%

100%
100%
100%
100%
100%
100%
100%
100%

0%
100%
100%
100%
100%
100%
100%
100%
100%

0%
33%
0%
0%

100%
100%
100%
100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
100%
67%

100%
0%

100%
0%
0%

Minimum
Detected

8.8

11,000
1.5
13

240
0.58

1.6
11,000

18
7.1
36

28,000
34

3,600
940

0.10
0.37

35
1,500

0.79

28
250
6.7

33,000

1.1
1.1
2.2

0.48

Maximum
Detected

11

16,000
2.2
17

420.00
0.82
2.7

17,000
26
10
64

38,000
58

5,600
1,400
0.16
0.92

54
2,200

0.79

40
370
7.1

67,000

3.2
1.4

12.7

3.2

Average
Concentration

12
12
11
12
92
28

142
142

2,817
2,817

24

13,667
2.2
16

350
0.71

2.1
14,667

22
8.9
49

0.72
34,000

48
4,667
1,213
0.12
0.60

47
1,967

1.4
1.1
93
1.4
35

310
6.9

48,333

39
7.8
24
16

7.8
39
24
16
16

7.8
39

8.5
2.0
4.0
6.0
4.4
1.6
1.3
1.3
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AppencfaC-25

Secfcment Data Summary for Borrow Pit Lake
SaugeJArea I

IXjfnpOiPiuS

detta-8HC
frekton
Endosutfanl
EndosUtanll
EndosiAan sutfate
Endrin
Endrin aldehyde
Endhnketone
Gamma Chloniane
gamma-BHC fljndane)
Heptachtor
Heptachtor EfWHHte
Methaxycntor
Toxaphene
SVO)U.ug/kg
1 .2.4-Tf tchlorobenzene
1 ,2-ttchtorrjtoenzene
1.3-OcMorobenzene
1 .4-OicNorot)enzene
2 "̂-Oxybs(l-CMoroprDpane)
2.4.5-Trchlorophenol
2.4.6-TncNorophenol
2.4-OKhtorophenol
2.4-Dntropherul
2.4-O«trc«*jene
2.6-OrtroWuene
'.-CMatuttdyHiutcnc

2-Ohfcvoptanol
2 Mctfiylnaphthalono
2 Mcttiylphcnol (ocresoQ
2-MHroanOne

3.T-OcNorotenzidne
3-UettrfahenaU 4 Mcttiyjphonol
^NttoanOne
4.6-OMtro-2-iiwtfiytpheno(
4-6romoptienytphenyl ether
4-CNorr>3-fitelliy»henol
4-CNoroanSne
4-CNorophenytphenyl ether

4-N«rophenol
Acenaphihene
AoenapHhytene
Anthracene
Benzo(a)anlhracene
Benzo(a)pyrane
Bareo b)*uorarthene
Benzo g AOperyiene
Benzo(k)Ajoranihene
tK(2-CMoroeOKKy)methane
bis(2-CNoroethyl)elrier
tw<2-€ihyttexyl)phmatale
Botytoenzylptthatale
Carbazote
Chrysene
DMvtutytprthatate
O-o-orjy»r<halate
DabenflX -̂ri)3rt)Bdcene
M)enzofwan
Diethylphthalale

Numter

3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number

2
3

2

3
1
2
1

1

Frequency Of

0%
67%

100%
0%

67%
0%

100%
33%
67%
33%
0%

33%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
rwv

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
UOIBdBQ

0.26
1.00

1.4

12
0.72
0.74
4.8

4.8

Maximum

0.50
4.90

9.5

12
0.72
3.0
4.8

4.8

Average

1.3
3.3
2.9
8.5
6.6
8.5
1.6
6.4
2.8
4.8
4.4
4.8
44

440

240
240
240
240
240
240
240
240

1.200
240
240
240
240
240
240

1,200
240
463
240

1.200
1.200

240
240
463
240

1.200
240
240
240
240
127
240
240
240
240
240
240
240
240
240
240
240
127
240
240
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Appendix C-2.5

Sediment Data Summary for Borrow Pit Lake
Sauget Area I

Compounds
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(1 ,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Total PAHs
VOCs, ug/kg
1,1,1 -Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Cis/Trans-1 ,2-Dichloroethene
Dibromochloromethane
Ethylbenzene
Methylene chloride (Dichloromethane)
Styrene
Tetrachloroethene
Toluene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride
Xylenes, Total

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

Frequency Of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

Maximum
Detected

Average
Concentration

240
240
240
97

240
240
240
240
240
240
240
240
240

1,200
240
240
240
240

13
13
13
13
12
13
13
65
65
65

130
13
13
13
26
13
13
13
26
13
26
10
13
13
13
13
13
13
13
10
13
26
13

Note:
One-half the detection limit is used to represent non-detects in the calculation of average concentrations.
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Appendix C-2.6

Sediment Dioxin Summary for Borrow Pit Lake
Sauget Area I

Compounds
Dtoxins and Furans, up/kg

i;2.3.4.6.7.8.9-OCDD
1.2.3.4.6.7.8.9-OCDF
1̂ ;3.4.6.7.8-HpCDO
1.2.3.4.6.7.8-HpCDF
1.2.3.4.7.8.9-HpCDF
1Z3.4.7.844XCOD
1.2.3.4.7.8-HxCOF

~ 1Z3.6.7.8-HXCDO
1.2.3.6.7.8-HxCDF
i;2.3.7.8;9-HxCOO
1̂ .3.7.8.9+lxiCOF
1̂ .3.7.8-PeCOD
1̂ .3.7.8-PeCOF

2.3.4.6.7.8-HxCOF
2.3.4.7.8-PeCDF
2.3.7.8-TCOO
2.3.7.8-TCOF
Total̂ jpCOO
Total HpCDF
Total HxCOO
TotalHxCDF
Total PeCOO
Total PeCOF
Total TCOO
Total TCDF

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

3
3
3
3
3
2
3
3
3
3
3
3
2
3
3
3
3
3
2

Frequency Of
Detection

100%
100%
100%
100%
100%
67%

100%
100%
100%
100%
100%
100%
67%

100%
100%
100%
100%
100%
67%
0%
0%
0%
0%
0%
0%

Minimum
Detected

8.63
0.24
0.24
0.05
0.01

0.0024
0.01
0.01

0.0030
0.01

0.00074
0.0021
0.0015
0.0035
0.0029

0.00090
0.01
0.54
0.18

Maximum
Detected

17.25
0.76
0.44
0.16
0.01

0.0049
0.0092

0.02
0.0059

0.02
0.0036
0.0035
0.0027
0.0073
0.0042

0.01
0.01
0.93
0.60

Average
Concentration

13.79
0.55
0.37
0.11
0.01

0.0031
0.01
0.01

0.0043
0.01

0.0025
0.0026
0.0017

0.01
0.0037

0.01
0.01
0.80
0.35
0.07
0.05
0.02
0.02
0.02
0.04

Note:
One-half the detection limit is used to represent non-detects in the calculation of average concentrations.
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Appendix C-2.7

Reference Area Sediment Summary Statistics
Sauget Area I

Compounds
Herbicides, ug/kg
2,4,£T
2,4,'S-fP (Siivex)
2,4-b "" '" ~ " ~~ "
2;±P§. JIZ™-I__,II _Z_
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
Pentachlorophenol
Metals, mg/kg
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt"
Copper
Cyanide, Total
ran

Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
PH
Total Organic Carbon

PCB, ug/kg
Decachlorobiphenyl
Dichlorobiphenyl
Heptachlorobiphenyi
Hexachlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyl
Dctachlorobiphenyl
'entachlorobiphenyl

Tetrachlorobiphenyl
Trichlorobiphenyl

Total PCBs
Pesticides, ug/kg
4.4--DDD
4,4'-DDE

-̂DDT ' 3 j _ jzLL.izzrir
Aldrin
Alpha Chlordane
alpha-BHC
beta-BHC

Number
Analyzed

4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4

4

4
4
4
4
4
4
4

Number
Detected

1

1

4
3
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4

4
4
4
4

Frequency of
Detection

0%
0%

25%
0%
0%
0%
0%
0%
0%
0%

25%

100%
75%

100%
100%
100%
100%
100%
100%
100%
100%

0%
100%
100%
100%
100%
100%
100%
100%
100%

0%
0%
0%
0%

100%
100%
100%
100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%

0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

12

1.9

12000
1.3
6.7
170

0.62
0.29

12000
17

7.1
16

18000
17

3300
570

0.04
0.37

18
1600

30
59
6.8

12000

Maximum
Detected

12

1.9

19000
4
8

230
1

0.65
18000

25
10
23

24000
26

6500
770

0.063
0.53

26
2600

44
96

7.31
23000

Average
Concentration

9.00
9.00

10
9.00

69
22

110
110

2175
2175

15

14500
2.10
7.18
208
0.78
0.42

13500
20

8.60
19

0.55
20750

22
5150
708
0.05
0.45

22
2100
1.03
1.03

85
1.03

35
83

7.07
17000

18
3.60

11
7.25
3.60
18.3

11
7.25
7.25
3.60

18.3

3.58
3.58
3.58
1.85
1.85
0.54
0.54
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Appendix C-2.7

Reference Area Sediment Summary Statistics
Sauget Area I

Compounds
defta-BHC
fteWm
EndosUfan 1
EndosUfan II
EndosUfan sUfate
Endrin
Endm aldehyde
Endm ketone
Gamma CNordane
garnma-BHC (Undane)
HUpUUIKX
HeptacNor eponde
Metnoxycnlor
Touphene
SVOC*,ugAO
1 .̂4-Tnchtorobenzene
1̂ >cMorobenzene
1.3-Ocntorobenzene
1 .4-Ochtororjenzene
2 "̂-Otytxs(1-CWoropropane)
2.4.5-Tncntorophenol
2.4 .6-Tf icraoropnenoi
2.4-ttchtorophenol

2.4-Ontrotoluene
Z,o~xJtflKIOfcJfcrfOC

2-Cnoropnenoi
244ethylraphthalene
2 Ucttiytphonol (o-oesol)

2*NVOpfWl
3.?-OicNcyotenzxine

4.6-Onbo-2-methylpnenol

4-CMoropnenŷ pnenyl ether

4-fMrophenol
Acenapranene

Anthracene
Oui iZu^o jtM •• • ̂ t4tfic
Benzo(a)pyrene
Benzo(b)nuorarthene
BenaXgAOperylene
om kzofk )fhjof3noi6ne
bis(2-Clilorqettioxy)methane
•s(2-CnlonMthyl)ether
txs(2-€thytiexyl)phtfa*ate
Buryfcenzyiphthafate
^arbazole

Chrysene
DMVbutylphihalate
)Mt-octylphihataie ~

DwtfuiD{̂ h)antnracen8
ftienzofuran

Number
Aiuiyzea

4
4
4
4
4
4

4
4
4

4
4
4

4
4
4
4
4
4
4
4

4

4

4
4

4

4

4
4
4

4

4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Number
ueiecuo

Frequency of
ueiecuon

0%
0%
0%
0%
0%
0%
LDb
0%
0%
0%
inb
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
rtot

0%
0%
0%
0%
0%
0%

net.\fn

0%
rev.
UTD

0%

0%
0%
0%
ITJb
0%
0%
OTb

0%
ir/b
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
UUUHvllUJ

Maximum
UwUt̂ UUJ

Average
wOOCflfHTaUOn

0.54
3.58
1.85
3.58
3.58
3.58
.58

3.58
1.85
1.85
.00

1.85
19

185

184
184
184
184
184
184
184
184
QOC

184
184
184
184
184
184

Io4

359
1A4

925
925

184
359
184
923
925
184
1B4
184

98
184
184
184
184
184
184
184
184
184
184
184
98

184
184
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Appendix C-2.7

Reference Area Sediment Summary Statistics
Sauget Area I

Compounds
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentidlene
Rexachloroithane
lndeno(1 ,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
3henanthrene
b"henol
'yrene

Total PAHs
VOCs, ug/kg
1,1,1-Trichlor6ethane
1 . 1 ,2,2-Tetrachloroethane
1,1,2-Tnchloroethahe
1,1-Dichloroethane
,1-Dichloroethene
,2-Dichloroethane

1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Cis/Trans-1 ,2-Dichloroethehe
Dibromochloromethane
Ethylbenzene
Methylene chloride (Dichloromethane)
Styrene
Tetrachloroethene
Toluene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride
Xylenes. Total

Number
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Number
Detected

3

3

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%

0%
0%
0%
0%
0%
0%
0%

75%
0%
0%

75%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

14

52

Maximum
Detected

40

160

Average
Concentration

184
184
184
75

184
184
184
184
184
184
184
184
184
925
184
184
184

98

6.56
6.56
6.56
6.56
5.96
6.56
6.56

25
33
33
78

6.56
6.56
6.56

13
6.56
6.56
6.56

13
6.56

13
5.34
6.56
6.56
6.56
6.56
6.56
6.56
6.56
5.34
6.56

13
6.56

Note:
One-half the detection limit is used to represent non-detects in the calculation of average concentrations.
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Appendix C-2.8

Reference Area Sediment Oioxin Summary Statistics
Sauget Area I

Compounds

Dtouns and Furans, ug/kg
1.2.3.4.6.7.8.9-OCDD
1.2.3.4.6.7.8.9-OCDF
1.2.3.4.6.7.8-HpCDD
1.2.3.4.6.7.8-HpCDF
1.2.3.4.7.8.9-HDCDF
1.2.3.4.7.8-HxCDD
1.2.3.4.7.8-HxCDF
1.2.3.6.7.8-HxCDD
1.2.3.6.7.8-HXCDF
1,2,3.7.8.9-HxCDD
1,2.37.8.9-HxCDF
1,2.3.7.8-PeCDD
1.2.3,7.8-PeCDF
2.3.4.6.7.8-HxCDF
2.3.4.7.8-PeCDF
2.3.7.8-TCDD
2.3.7.8-TCDF
Total HpCDD
Total HpCDF
Total HxCOO
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

Number
Analyzed

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Number
Detected

4
4
4
4
1
3
2
4
1
4

2
1
2
1
2
4
4
2
1
3
1

2

Frequency of
Detection

100%
100%
100%
100%
25%
75%
50%

100%
25%

100%
0%

50%
25%
50%
25%
50%

100%
100%
50%
25%
75%
25%
0%
0%

50%

Minimum
Detected

3.47E+00
1.43E-02
1.28E-01
5.90E-03
3.00E-03
1.10E-03
2.90E-03
3.30E-03
1.30E-03
3.40E-03

1.30E-03
1.10E-03
1.60E-03
1.30E-03
6.40E-04
7.60E-04
2.78E-01
1.64E-02
4.58E-02
6.20E-03
2.10E-02

6.80E-03

Maximum
Detected

8.57E+00
1.36E-01
1.62E-01
3.07E-02
3.00E-03
2.20E-03
3.00E-03
4.60E-03
1.30E-03
5.10E-03

1.50E-03
1.10E-03
1.80E-03
1.30E-03
3.50E-03
1.40E-03
3.47E-01
1.13E-01
4.58E-02
2.52E-02
2.10E-02

1.45E-02

Average
Concentration

5.24E+00
9.63E-02
1.46E-01
2.26E-02
1.31E-03
1.45E-03
1.85E-03
4.08E-03
6.08E-04
4.40E-03
1.09E-04
1.03E-03
4.46E-04
1.05E-03
6.61 E-04
1.16E-03
1.22E-03
3.23E-01
5.81 E-02
2.88E-02
1.65E-02
1.75E-02
3.96E-03
1.17E-02
9.14E-03

Note:
One-naif the detection limit is used to represent non-detects in the calculation of average concentrations.
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Appendix C-2.9

Sediment Summary Statistics for Dead Creek Sector F (Combined Shallow (0-2 inch) and Deep "Industry Specific" Samples)
Sauget Area I

Compounds
2,4,5-T

2,4,5-TP (Silvex)
2,4-D

2,4-DB
Dalapon
Dicamba

Dichloroprop
Dinoseb
MCPA
MCPP

Pentacfiloroprierior
Aluminum
Antimony
Arsenic
Barium

Beryllium
Cadmium
Calcium

Chromium
Cobalt
Copper

Cyanide, Total
Iron
Lead

Magnesium
Manganese

Mercury
Molybdenum

Nickel
Potassium
Selenium

Silver
Sodium
Thallium

Vanadium
Zinc
pn

i oiai urganic oaroon ^mg/Kg ary
Decachlorobiphenyl

Dichlorobiphenyl
Heptachlorobiphenyl
Hexachlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
Pentachlorobiphenyl
Tetrachlorobiphenyl
Trichlorobiphenyl

1 otal HJbs
4,4'-DDD
4,4'-DDE
4,4'-DDT
Total DDT

Aldrin
Alpha Chlordane

alpha-BHC
beta-BHC
delta-BHC
Dieldrin

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3~ "
3
2
3
3
3
3
3
3
3
19
3
3
3
3
3
3
3
3
3
3
3
3"
3
3

19
3
19
19
19
19
19
19
19
19
19
19
19
19
3
3
3
3
3
3
3
3
3
3

Number
Detected

0
0
1
0
0
0
0
0
0
0
0
3
2
3
3
3
3
3
3
3
19
0
3
3
3
3
3
3
3
3
0
0
0
0
3

" 19"
3
19
13
0
11
3
0
11
8
17
12
4
17
1
3
1
3
1
3
0
0
1
2

Frequency Of
Detection

0%
0%
33%
0%
0%
0%
0%
0%
0%
0%
'0'%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
0%

100%
100%
100%
100%
100%
100%
100%
100%
0%
0%
0%
0%

100%
100%
100%
1 00%
68%
0%
58%
16%
0%
58%
42%
89%
63%
21%
89%
33%
100%
33%
100%
33%
100%
0%
0%
33%
67%

Minimum
Detected

23

7800
2.5
8

150
0,53
7.4

11000
19
5.5
26

14000
110

4100
170
0.3
0.7
90

1600

25
510
6.71

15000
32

13
17

21
5.8
13
18
6.4
76
3.8
2.5
4.5
19
4.1

0.84

0.34
0.99

Maximum
Detected

23

17000
2.6
19

270
0.89
47

13000
38
13

5400

26000
320
6800
510
1.1
3.7
390
2900

51
11000
6.87

140000
460

260
22

270
27

3700
1600

17
6471
3.8
11
4.5
43
4.1
5.3

0.34
9.3

Average
Concentration

63
63
66
63

517
151
762
762

15067
15067
104

12933
2.55
14.0
223
0.76
23

11667
29
9,8

1100
0.95

20667
180

5400
303
0.62
1.7
220
2400
1.8
1.8
132
1.8
39

4848
6,81

&S237
103
7.7
49
17
7.7
54
25
504
197
9.5
329
11
7.2
11
30
6.4
3.6
1.9
1.9
1.6
9.3
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Appendix C-2.9

Sedment Summary Statistics for Dead CrMk Sector F (Combined Shallow (0-2 inch)
SaugetAreal

d Deep "hi ry Specific' Samples)

Compounds
EndosuKanl
EndosuKanll

EndosuKan sulfate
Endrin

Endrin aldehyde
Endrin ketone

Gamma Chtordane
gamma-BHC (Undane)

Heptachky
HeptacNor epoxkte

Mdhoxyetitor
loxaphene

1.2,4-Tnchtorobenzene
1.2-OicNorobenzene
1 .3-Oicttorobenzene
1 ,4-Okhlorobenzene

2 -̂-Oxytw(1-CWoropropane)
2,4.5-Tnchkxophenol
2.4.6-Thchkxopnenol
2.4-OicMoropnenol
2.4-Ontrophenol
2.4-Owtrototuene
2.6-OnhDtoluene

2-Chtoronaphlhalene
2-Chtarophenol

2 ii..̂ . * iiili il
-MBBiynapnmaMne

2 Mctiytphonol (ocreseH)
2-tftnoaniine
2-NMrophenol

3.3r-Oichlorobenzkfne
3 Mu»iy»huiiotf< Mclhylphenol

3-Nttroanane
4.64>in*o-2-melhyJphenol
4-Bromophenytphenyl ether
4-Chton>3-methylphenol

4-CNoroanBne
*-Chtorophenylpheny» ether

4-fOoangne
4-Mkophenol
AoenapMhene

AcenaphOiytene
Antvacene I

Benzo(a)an«wac8ne
Benzo(a)pyiuiM)

Benzo<b)luoranthene
Benzo(gAi)perytene
Benzo(k)luoranthene

Dc(2-CWoroethCBty)methane
bis(2-Oiloroettiyl)elner

tes(2-etiy)heryOpr)tf»alate
ButyteenzyjphttiaiatB !

Carbazote
Chrysene

Dno-omylpWhaiate
Di-rH>ctylptrthalate

Oi>enzo(a}i)anthracene
CMbenzoiuran

Owthytphthalate
Dimeihylphlhaiate

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

Number
Detected

3
3
1
2
3
3
3
0
1
2
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0

Frequency Of
Detection

100%
100%
33%
67%
100%
100%
100%
0%
33%
67%
100%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
33%
0%
0%
0%
0%
0%
0%

Minimum
Detected

1.2
1.8
2.8
1.7
3.6
3.8
2.4

0.93
0.51
7.3

74

-

-

Maximum
Detected

5.7
8.1
2.8
1.7
14
10
17

0.93
5.4
24

74

. __

Average
Concentration

3.0
5.1
11
7.0
8.9
7.0
9.0
6.3
4.6
5.0
15

630
318
318
318
318
318
318
318
318
1600
318
318
318
318
318
318
1600
318
612
318
1600
1600
318
318
612
318
1600
1600
318
318
318
318
168
318
318
318
318
318
318
318
318
276
318
318
168
318
318
318
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Appendix C-2.9

Sediment Summary Statistics for Dead Creek Sector F (Combined Shallow (0-2 inch) and Deep "Industry Specific" Samples)
Sauget Area I

Compounds
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

lndeno(1 ,2,3-cd)pyrene
Isophorone

N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine

Naphthalene
Nitrobenzene

Pentachlorophenol
Phenanthrene

Phenol
Pyrene

I otal HAHs
1,1,1-Trichloroethane

1 , 1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1.1-Dichloroelhene
1,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)

2-Hexanone
4-Methy)-2-pentanone (MIBK)

Acetone
Benzene

Bromodichloromethane
Bromoform

Bromomethane (Methyl bromide)
Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform

Chloromethane
cis-1 ,3-Dichloropropene

Cis/Trans-1 ,2-Dichloroethene
Dibromochloromethane

Ethylbenzene
Methylene chloride (Dichloromethane)

Styrene
Tetrachloroethene

Toluene
trans- 1 ,3-Dichloropropene

Trichloroethene
Vinyl chloride
Xylenes, I otal

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0

Frequency Of
Detection

67%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
67%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
33%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

120

1S4

11

Maximum
Detected

130

440

11

Average
Concentration

232
318
132
318
318
318
318
318
318
318
318
318
1600
318
318
318
360
14.0
14.0
14.0
14.0
13.0
14.0
14.0
69.2
69.2
69.2
145
14.0
14.0
14.0
27.8
14.0
14.0
14.0
27.8
14.0
27.8
11.2
14.0
14.0
13.3
14.0
14.0
14.0
14.0
11.2
14.0
27.8
14.0

Note:
One-half the detection limit is used to represent non-detects in the calculation of average concentrations.
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Appendix C-2 10

Sedment Summary Statistics for Borrow Pit Lake (Shallow (0-2 inches) and Deep Industry Specific- Sediments)
SaugetAreal

Compounds
2.4.5-T

2,4.5-TP (S*vex)
2.4-0

2,4-OB
Oatapon
Dicamba

lACTKlTuplUp

Dinoseb
MCPA
MCPP

Hentacntorophenoi
Ahjmnum
Antimony
Arsenic
Barium

Beryftum
Cadmium
Calcium

dvQfmvn
Cobat
Copper

Cyanide. Total
Iron
Lead

Magnesium
Manganese

Mercury
Molybdenum

Mckef
Potassium
Selenium

Sfeer
Sodun
Thafium

Vanadwn
fjff.
P"

Total Organ* Carbon (mgykg dry
weight)

OecacntorDbyhenyl
OcMorotMpnenyl

Heptacntorobiphenyl
Hexacntorobiphenyl
Monochtorobiphenyl
Nonachtorobiphenyl
Octachtorobpnenyl
PentacNorobipnenyl
Tetachtorobipnenyl
Tnchtorobipnenyl

lotaiHUts
4.4'-ODO
4.4--OOE
4.4--OOT
Total DOT

AUhn
Apia Chtordane

atpha-8HC
oeta-BHC
dela-BHC
DieMrin

Endosulanl
Endosufanll

Endosulan sulfate

Number
Analyzed
i
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3

24
3
3
3
3
3
3
3
3
3
3
3
3
3
3

24
3

24
24
24
24
24
24
24
24
24
24
24
24
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

0
0
2
0
0
0

0
0
0
0
3
2
3
3
3
3
3
3
3

24
0
3
3
3
3
3
3
3
3
0
1
0
0
3

24
3

24
1
0
0
0
0
2
0
2
1
0
3
0
3
2
3
0
3
0
0
0

3 '
0
2

Frequency Of
Detection

0%
0%
67%
0%
0%
0%
0%
0%
0%
0%
0%

100%
67%
100%
100%
100%
100%
100%
100%
100%
100%
0%

100%
100%
100%
100%
100%
100%
100%
100%
0%
33%
0%
0%

100%
100%
100%

100%
4%
0%
0%
0%
0%
8%
0%
8%
4%
0%
13%
0%

100%
67%
100%
0%

100%
0%
0%
0%

67%
100%
0%

67%

Minimum
Detected

8.8

11000
1.5
13

240
0.58
1.6

11000
18
7.1
9.9

28000
34

3600
940
0.1
0.37
35

1500

0.79"

28
50

6.74

3900
33

10̂

140
48

32

1.1
1.1
2.2

0.48

0.26
1

1.4

MeUtinium
Detected

11_

.

16000
2.2
17

420
0.82
2.7

17000
26
10

370

38000
58

5600
1400
0.16
0.92
54

2200

079

40
~ "2100

7.06

67000
33

25p_

160
48

"705

3.2
1.4

12?7

3.2

0.5
4.9

9T

Average
Concentration

12
12
11
12
92
28
142
142

2817
2817
24

13667
2^2
16

350
0.71
2.1

14667
22
8.9
44

0.72
34000

48
4667
1213
0.12
0.60
47

1967
1.4
1.1
93
1.4
35

^54
6.94

20596
25
4.8
15
9.9
4.8
25
15
18
12
4.8

8.5
2.0
4.0
6.0
4.4
1.6
1.3

~' 1.3
1.3
3.3
2.9
8.5
6.6
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Appendix C-2.10

Sediment Summary Statistics for Borrow Pit Lake (Shallow (0-2 inches) and Deep "Industry Specific" Sediments)
Sauget Area I

Compounds
Endrin

Endrin aldehyde
Endrin ketone

Gamma Chlordane
gamma-BHC (Lindane)

Heptachlor
Heptachlor epoxide

Methoxychlor
loxaprtene

1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene

2,2'-Oxybis( 1 -Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

2-Chtoronaphthalene
2-Chlorophenol

2-Methylnaphthalene
2-Methylphenol (o-cresol)

2-Nitroaniline
2-Nitrophenol

3,3'-Dichlorobenzidine
3-Methylphenol/4-Methylphenol

3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenylphenyl ether
4-Chloro-3-methylphenol

4-Chloroaniline
4-Chlorophenylphenyl ether

4-Nitroaniline
4-Nitrophenol
Acenaphthene

Acenaphthylene
Anthracene

Benzo(a)anthracene
Benzo(a)pyrene

Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene

bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether

bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate

Carbazole
Chrysene

Di-n-butylphthalate
Di-n-octylphthalate

Dibenzo(a,h)anthracene
Dibenzofuran

Dietfiylphthaiate
Dimethylphthalate

Fluoranthene
Fluorene

Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

lndeno(1 ,2,3-cd)pyrene

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3 "
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3„. _3 . ...

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
33""""

3
3
3
3

Number
Detected

0
3
1
2
1
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
b
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

"b """
0
0
0
0

Frequency Of
Detection

0%
100%
33%
67%
33%
0%

33%
0%
0"%""
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0~%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

"~ 0%
0%
0%
0%
0%

Minimum
Detected

1.2
0.72
0.74
4.8

4.8

Maximum
Detected

2.2
0.72

3
4.8

4.8

Average
Concentration

8.5
1.6
6.4
2.8
4.8
4.4
4.8
44
440
240
240
240
240
240
240
240
240
1200
240
240
240
240
240
240
1200
240
463
240
1200
1200
240
240
463
240
1200
1200
240
240
240
240
127
240
240
240
240
240
240
240
240
240
240
240
127
240
240
240
240
240
97
240
240
240
240
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Appendix C-2.10

Sediment Summary Statistics for Borrow Pit Lake (Shallow (0-2 inches) and Deep Industry Specific- Sediments)
Sauget Areal

tsophorone
N-Mtroso-A-n-propytamine

N-NHrosotSpherrytarrwie
NjpfNtUtefM!

NuOberuene
Peraachtorophenol

iTiendivmie
Phenol
Pyrene

lotal PAHs
1.1.1-Tncntoroettiane

1 .1 ̂ -Tetrachloroethane
.1 .Z-Tncnioroetndne
l.l-OKhtoroethane
1 .l-dchtoroelhene
1.2-OKttoroemane
1 -̂OdHofopropane
2-eutanone (MEK)

2-Hexanone
lUetiyl2-pentanone (UIBK)

Acetone
Benzene

omooxnioromeuidne
bromownn

Bfomometiane (Methyl bromide)
Carbon dfeuffde

Carbon Mrachlonde
cjaoiouemene
Chtoroethane
Chloroform

UKMOmevune
c»-1 ̂ -Oicntoropropene

Ca/Trans-1 ̂ -Oichloroethene
DfcroiiiochlOTomethane

Etiytjenzene

Styrene
Tetrachtoroetfiene

Toluene
tranvlJ-Ochtoropropene

Thchtaroethene
Vinyl chtohde
Xyienes. local

Number
Miaiyxea

3
3
3
3

3

3
3
3
3
3

3
3
3
3
3
3
3
3
3
3

3
3
3

3
3

3
3
3
3
3
3
3
3
3
3
3
3

Number

0
0
0
0

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Frequency Of

0%
0%
0%
0%
0%
0%
u%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum

- - -

Maximum
n^ArlMil

--

-. - -

- — -_

- — -.

Average

240
240
240

_240__
24O
1200"
Z4U
240
240
240
13
13
13
13
12
13
13
65
65
65
130
13
13
13
26
13
13
13
26
13
26
10
13
13
13
13
13
13
13
10
13
26

~ ~13

Note:
One hat tie detection ima is used to reoresert non-detects in the calculation of average umoaftjliun
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Appendix C-2.11

Comparison of Detection Limits to Sediment Quality Guidelines
Dead Creek Segment F and Borrow Pit Lake Shallow Sediment

SaugetAreal

Compounds
Herbicides (ug/kg)
2,4,5-T
2,4,5-TP (Silvex)
2,4-D
2,4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
Pentachlorophenol
Metals (rag/kg)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide, Total

Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel

Potassium
Selenium
Silver

Sodium
Thallium
Vanadium
Zinc
pH
Total Organic Carbon (mg/kg dry weight)

Maximum
Detection

Limit
or Range

240
240
240
240

2000
570
2900
2900
57000
57000
490

All Detected
5.9

All Detected
All Detected
All Detected
All Detected
All Detected
All Detected
All Detected
All Detected

1.2 to 2.6

All Detected
All Detected
All Detected
All Detected
All Detected
All Detected
All Detected

All Detected
4.8

2.3 to 4.8

350
4.8

All Detected
All Detected
All Detected
All Detected

Sediment
Quality

Guidelines1

TEC

9.79

0.99

43.4

31.6

35.8

0.18

22.7

121

Florida
SQAG2

TEL

7.24

0.676

52.3

18.7

30.2

0.13

15.9

0.733

124

Ontario
Guidelines3

LEL

6

0.6

26
50
16
0.1

20000
31

460
0.2

16

0.5

120

ACOPCfor

this
Medium?

No
No
Yes
No
No
No
No
No
No
No
No

No
Yes
Yes
Yes
No
Yes
No
Yes
No
Yes
No

Yes
Yes
No
Yes
Yes
Yes
Yes

No
No
Yes

No
No
No
Yes
No
No

WhywasthlsaCOPC?

Mo criteria; greater than background

No criteria; greater than background
Greater than criteria and background
No criteria; greater than background

Greater than criteria and background

Greater than criteria.

Greater than criteria and background

Greater than criteria
Greater than criteria and background

Greater than criteria.
Greater than criteria and background
No criteria; greater than background
Greater than criteria; greater than
background

Detected at a concentration higher than
the criteria.

Greater than criteria and background
NA
NA

Comment on detection limits.

Mo criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
to criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.

to criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Detected in all samples.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Detected in all samples.
No criteria - a common nutrient.
Detected in all samples.
Detected in all samples.
Detected in all samples.
Detection limits greater than criteriain 6/6 samples;
source of uncertainty.
Detected in all samples.
Detected in all samples.
No criteria - a common nutrient.
Detected in all samples.
Detected in all samples.
No criteria available to evaluate detection limit.
Detected in all samples.

No criteria - common nutrient.
No criteria available to evaluate detection limit.
Detection limit greater than criteria in 5/6 samples:
source of uncertainty.
No criteria - common nutrient.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Detected in all samples.
NA
NA
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C-2 1 1

Companion o< Octadlon LUtim to Bcdinwnl Quality Outline*
OWN) CRN* 8«gnwnl t and Bonow Pn LBU SrwNow todtttwrt

Compound*
PCB* and Pntteld** (ug/kg)
Docachkxoblphenyl
Dlchtoroblphenyl
Heptachtoroblphenyl
Hexachkxoblpnenyl
Monochloroblpbenyl
Nonachkxoblphenyl
Octnchkxoblphenyl
Pontachkxoblphenyl
Tetrachkxoblphenyl
Trlchkxoblphenyl
Total PCBi

4.4--DDD

4,4'-DDE
4.4'-DDT'

Total DDT

Aldrln

Alpha Chlordane"
alpha-BHC
b«ta-BHC

delta-BHC
Oleldrln

Endoculfan 1
Endoiulfan II
Endoiulfan lulfata
Endrln

Endrln aldehyde
Endrln ketone
Gamma Chlordane"

gamma-BHC (Llndane)

Heptachlor

Meptachlor epoxlde

Maximum
Detection

LlmH
or Rang*

310
60
180
120
60
310
180
120
120
60

19 to 120

14 to 38

All Delected
19 to 38

All Detected

7.1 to 18

All Detected
5.3

2.3 to 8.3

5.3
181036

All Detected
19
35

14 to 38

All Detected
19
•.4

7.8 to 16

7.1 to 18

9.4 to 18

Sediment
Quality

Guideline*'

TEC

59.6

4.66

3.18
4.16

5.26

3.24

1.9

2.22

3.24

2.37

2.47

Florida
•QAO1

TEL

21.6

1.22

2.07
1.19

3.89

2.26

0.715

2.26

0.32

Ontario
Guideline*1

LEL

70

8

5
8

7

2

7
6
5

2

3

7

3

0.3 NEL

5

ACOPCfor
(hi*

Medium?

No
No
No
No
No
No
No
No
No
No
Ye*

Ye*

Ye*
Ye*

Ye*

Ye*

Ye*
No
No

Ye*
Ye*

Ye*
Ye*
Ya*
No

Ye*
Ye*
Ye*

Ye*

Ye*

Yes

Whywa*thl*aCOPC?

Greater than criteria; NO In background

Greater than criteria; ND In background

Greater than criteria; ND In background
Greater than criteria; ND In background

Greater than criteria; ND In background

Greater than criteria; ND In background

Greater than criteria; ND In background

No criteria; ND In background
Greater than criteria; ND In background

No criteria; ND In background
No criteria; ND In background
No criteria; ND In background

No criteria; ND In background
No criteria; ND In background
Greater than criteria; ND In background

Greater than criteria; ND In background

Greater than criteria; ND In background

Greater than criteria; ND In background

Comment on detection limit*.

No criteria available to evaluate detection limit,
No criteria available to evaluate detection HmH.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Detection limit greater than criteria In 2/6 lamptet;
source of uncertainly.
Detection limit greater than criteria In 5/6 sample*;
•ource of uncertainty
Delected In all sampler
Detection limit greater than criteria In 3/6 samples;
source of uncertainty.
Concentration Is sum of concentrations ol DDE,
ODD, and DDT.
Detection limit greater than criteria In 5/6 samples;
source of uncertainty.
Detected In all samples.
Detection limits less than criteria.
Detection limit greater than criteria In 1/6 samples;
source of uncertainty.
No criteria available to evaluate detection limit.
Detection limit greater than criteria In 2/6 samples;
source of uncertainty.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Detection limit greater than criteria In 4/6 samples;
•ource of uncertainty.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Detection limit greater than criteria In 1/6 sample*;
source of uncertainty.
Detection limit greater than criteria In 5/6 samples;
source of uncertainty.
Detection limit greater than criteria In 5/6 samples;
source of uncertainty.
Detection limit greater than criteria In 3/6 samples;
source of uncertainty.
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Appendix C-2.11

Comparison of Detection Limits to Sediment Quality Guidelines
Dead Creek Segment F and Borrow Pit Lake Shallow Sediment

Sauget Area I

Compounds
Methoxychlor
foxaphene
SVOCs ug/kg
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2.2'-Oxybis(1 -Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dinitrophenol
2.4-Dinitrotoluene
2.6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene

2-Methylphenol (o-cresol)
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Methylphenol/4-Methylphenol
3-Nitroaniline
4,6-Dinitro-2-methytphenol
4-Bromophenylphenyt ether
4-Chloro-3-methy1phenol
4-Chloroaniline
4-Chlorophenylphenyl ether
4-Nitroaniline
4-Nitrophenol
Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene
Benzo(g,h,i)perytene

Maximum
Detection

Limit

or Range
99

1800

890
890
890
890
890
890
890
890

4500
890
890
890
890

400 to 890

890
4500
890
1700
890

4500
4500
890
890
1700
890

4500
4500

400 to 890

400 to 890

400 to 890

400 to 890

210 to 470

890
400 to 890

Sediment
Quality

Guidelines1

TEC

57.2

108

150

Florida
SQAG1

TEL

20.2

6.71

5.87

46.9

74.8

88.8

Ontario
Guidelines1

LEL

220

320

370

170

A COPC for

this

Medium?
Yes
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

No

No

No

No
No

Why was this a COPC?
vlo criteria; NO in background

Comment on detection limits.
Mo criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.

Mo criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Detection limit greater than criteria in 6/6 samples;
source of uncertainty.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Detection limit greater than criteria in 6/6 samples;
source of uncertainty.
Detection limit greater than criteria in 6/6 samples;
source of uncertainty.
Detection limit greater than criteria in 6/6 samples;
source of uncertainty.
Detection limit greater than criteria in 6/6 samples;
source of uncertainty.
Detection limit greater than criteria (TEC, TEL) in
6/6 samples; source of uncertainty.
No criteria available to evaluate detection limit.
Detection limit greater than criteria in 6/6 samples;
source of uncertainty.
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Append!! C 2 M

f D««*c<lon ltt*i to 3*4m«nl Quality OuMMm**
DMK) Crack Scgnwm f and Borraw Pit L«M SNMlow Sodimert

Compound*
Benzo<k)fluor*nthene

bl*(2-Chkyoetrioxy (methane
bli(2-Chloro*thyl)elher
btt(2-Ethythexy1)phth*late

Bulylbonzylphthalate
Carbazote
Chrytena

Dl-n-butylphthalate
Dl-n-octylphlhalale
Dlbenzo(a.h)onthracene

Dlbenzofuran
Dlelhytphthalate
Dlmethylphlhalale
Fluoranthena

riuorono

Hexachlorobenzene

Hexachkxobutadlene
Hoxachtorocyclopentadlene
Hexachloroethane
lndeno( 1 ,2.3-cd)pyrene

Isophorone
N-Nrtrosc-dl-n-propylamlne
N-Nltrosodlphenylamlne
Naphthalene

Nitrobenzene
Pentachlorophenol
Phenanthrene

Phenol
Pyrene

Total PAHi
VOCa ug/kg
1,1,1-Trichloroe thane
1.1 .2.2-Tetrachloroethane

Maximum
Detection

Limit
or Range

400 to MO

800
890

400 to 890

890
890

470 to 890

890
890

210 to 470

890
890
890

470 to 890

400 to 890

160 to 370

890
890
890

400 to 890

890
890
890

400 to 890

890
4500

400 to 890

890
400 to 890

890

41
41

o40ln)60t

Quality
Guideline*'

TEC

186

33.0

423

77.4

176

204

195

1810

Florida
8QAO'

TEL

162

108

8.22

113

21.2

34.6

86.7

153

1684

Ontario
Guideline*1

LEL
240

340

60

750

190

20

200

560

490

4000

A COPC for
this

Medium?

No

No
No
No

No
No
No

No
No
No

No
No
No
Yei

No

No

No
No
No
No

No
No
No
No

No
No
No

No
No

No

No
No

Why wa* thlt a COPC?

Oraater than criteria; ND In background

Comment on detection llmlta.
Detection limit greater than criteria In 6/6 samples:
tource of uncertainty.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Detection limit greater than criteria In 6/6 templet;
tource of uncertainty.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Dolocllon limit greater than criteria In 5/6 samples;
tource of uncertainty.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Detection limit greater than criteria In 6/6 samples;
tource of uncertainly.
No criteria available to evaluate detection limit.
No criteria i available to evaluate'deteclton limit.
No criteria available to evaluate detection limit.
Detection limit greater than criteria (TEC, TEL) In
4/6 samples; source of uncertainty.
Detection limit greater than criteria In 6/6 samples;
tource of uncertainty.
Detection limit greater than criteria In 6/6 samples;
tource of uncertainty.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Detection limit greater than criteria In 6/6 tamplet;
source of uncertainty.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Detection limit greater than criteria In 8/6 tamplet;
source of uncertainty.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Detection limit greater than criteria (TEC, TEL) In
6/6 samples; source of uncertainty.
No criteria available to evaluate detection limit.
Detection limit greater than criteria (TEC, TEL) In
6/6 samples; source of uncertainty.
Detection limit less than criteria.

No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
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Appendix C-2.11

Comparison of Detection Limits to Sediment Quality Guidelines
Dead Creek Segment F and Borrow Pit Lake Shallow Sediment

Sauget Area I

Compounds
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromofbrm
Bromomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Cis/Trans-1 ,2-Dichloroethene
Dibromochloromethane
Ethyl benzene
Methylene chloride (Dichloromethane)
Styrene
Tetrachloroethene
Toluene
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride
Xylenes, Total
Oloxln TEQ (mammal) pg/g

Maximum
Detection

Limit

or Range
41
41
38
41
41
200
200
200
410
41
41
41
82
41
41
41
82
41
82
33
41
41
41
41
41
41
41
33
41
82
41
NA

Sediment
Quality

Guidelines1

TEC

Florida
SQAG2

TEL

Ontario

Guidelines9

LEL

A COPC for

this
Medium?

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes

Why was this a COPC?

No criteria; ND in background

Greater than reference area.

Comment on detection limits.

Mo criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
Ho criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
Mo criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
NA

Notes: Except where noted, concentrations in ug/kg for organic constituens; mg/kg for inorganic constituents.
1 Threshold Effects Concentration - MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based
Sediment Quality Guidelines for Freshwater Ecosystems. Arch. Environ. Contam. Toxicol. 39:20-31.
2 Sediment Quality Assessment Guidelines - MacDonald Environmental Sciences, Ltd. 1994. Approach to the Assessment of Sediment Quality in Florida
Coastal Waters, Volume 1- Development and Evaluation of Sediment Quality Assessment Guidelines. Prepared for FLDEP. November, 1994.
3 Lowest Effects Level - Persaud, D., R. Jaagumagi, and A. Hayton. 1993. Guidelines for the Protection and Management of Aquatic Sediment Quality in
Ontario. Ontario Ministry of Environment and Energy. August 1993.
* Ontario and Sediment Quality Guideline values are for 2,4'-DDT and 4,4'-DDT combined
" Florida, Ontario, and Sediment Quality Guideline values are for Chlordane
Bold indicates detection limit exceeds screening benchmark.
NA = Not applicable; ND = No detected
NEL = No-Effect Level
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Append* C-2 12

Companion of Detection LknHt to Sodttnenl Quality Guideline*
Dead Crack Segment f Combined Shallow and 1ndu«try Specific' Sediment Sample*

Compound*4

Metale (mfl/kg)
Coppor
Zinc
Total Organic Carbon (mg/kg dry weight)
PC Be (ug/kgj
Docachloroblphenyt
Dlchloroblphenyt
Heptachlorobiph«nyl
Hoxachloroblphenyl
Monochloroblphenyl
Nonachloroblphenyl
Octachloroblphenyl
Pentachloroblphenyl
Tetrachloroblphenyl
Trlchloroblphenyl
Total PCBs

Maximum
Detection

Limn
or Rang*

All Detected
All Detected
All Detected

24-310
4.8-61
15-180
9.8-120
4.8-61
24-310
15-180
9.8-120
9.8-120
4.8-61
24-310

Sediment
Quality

Guidelines1

TIC

31.6
121

59.8

Florida
8QA01

TEL

18.7
124

21.6

Ontario
Guideline.1

LEL

16
120

70

A COPC for
thle

Medium?

Yea
Yea
No

No
No
No
No
No
No
No
No
No
No
Yea

Why waa thla a COPC?

Greater than criteria
Greater than criteria
NA

Greater than criteria

Comment on deteetlon limits.

Detected In all samplea.
Detected In all samplea.
NA

No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Detection limit greater than criteria (TEL) In 2/19
samples; slight source of uncertainty.

Notes: Except where noted, concentrations In ug/kg (or organic constltuens; mg/kg for Inorganic constituents.
1 Threshold Effects Concentration - MacDonald, D.D.. C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based
Sediment Quality Guidelines for Freshwater Ecosystems. Arch. Environ. Contam. Toxlcol. 39:20-31
2 Sediment Quality Assessment Guidelines • MacDonald Environmental Sciences, Ltd. 1994. Approach to the Assessment of Sediment Quality In Florida
Coastal Waters, Volume 1- Development and Evaluation of Sediment Quality Assessment Guidelines. Prepared for FLDEP. November, 1994.
1 Lowest Effects Level • Persaud, D., R. Jaagumagl, and A. Hayton. 1993. Guidelines for the Protection and Management of Aquatic Sediment Quality In
Ontario. Ontario Ministry of Environment and Energy. August 1993.
4 Evaluation for remaining analytes Is the same as for shallow sediments (Industry specific sediment samples were analyzed for copper, zinc. TPH, TOO, and PCBs)
Bold Indicates detection limit exceeds screening benchmark.
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enowAppend!* C-2.13

Comparison of Detection Limits to Sediment Quality Guidelines
Borrow Pit Lake "Industry Specific" Sediment Samples

Sauget Area I

Compounds4

Metals (mg/kg)
Copper
Zinc
Total Organic Carbon (mg/kg dry weight)
PCBs (ug/kg)
Decachlorobiphenyl
Dichlorobiphenyl
Heptachlorobiphenyl
Hexachlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
Pentachlorobiphenyl
Tetrachlorobiphenyl
Trichlorobiphenyl
Total PCBs

Maximum
Detection

Limit

or Range

All Detected
All Detected
All Detected

20-450
3.9-89
12-270
7.9-180
3.9-89
20-140
12-270
7.9-57
7.9-180
3.9-89
20-140

Sediment
Quality

Guidelines1

TEC

31.6
121

59.8

Florida
SQAG2

TEL

18.7
124

21.6

Ontario

Guidelines3

LEL

16
120

70

A COPC for

this

Medium?

Yes
Yes
No

No
No
No
No
No
No
No
No
No
No
Yes

Why was this a COPC?

Greater than criteria
Greater than criteria
NA

Greater than criteria

Comment on detection limits.

Detected in all samples.
Detected in all samples.
NA

No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
No criteria available to evaluate detection limit.
Detection limit slightly greater than criteria (TEL)
in20/24 samples; slight source of uncertainty.

Notes: Except where noted, concentrations in ug/kg for organic constituents; mg/kg for inorganic constituents.
1 Threshold Effects Concentration - MacDonald, D.D., C.G. Ingersoll, and T.A. Berger. 2000. Development and Evaluation of Consensus-Based
Sediment Quality Guidelines for Freshwater Ecosystems. Arch. Environ. Contam. Toxicol. 39:20-31.
2 Sediment Quality Assessment Guidelines - MacDonald Environmental Sciences, Ltd. 1994. Approach to the Assessment of Sediment Quality in Florida
Coastal Waters, Volume 1- Development and Evaluation of Sediment Quality Assessment Guidelines. Prepared for FLDEP. November, 1994.
3 Lowest Effects Level - Persaud, D., R. Jaagumagi, and A. Hayton. 1993. Guidelines for the Protection and Management of Aquatic Sediment Quality in
Ontario. Ontario Ministry of Environment and Energy. August 1993.
4 Evaluation for remaining analytes is the same as for shallow sediments (Industry specific sediment samples were analyzed for copper, zinc, TPH, TOC, and PCBs)
Bold indicates detection limit exceeds screening benchmark.
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Appendix C-3.1

Summary Statistics for Borrow Pit Lake Largemouth Bass
Sauget Area I

Compounds
Herbicides, ug/kg
2".4',&T
2.4,5^TP (Siivex)
2,4-6
2,4-bB " "
Dalapon
bicamba
Dichloroprop
Dinoseb
MCPA[(4-chloro-2-methylphenoxy (-acetic a
JC^2^^^2*r*W^myftmpan
'entacrjorbphenbl
Metals, mo/kg
Uuminum

Antimony ~
Arsenic
Beryllium '""_ '_
iadmiiirh
Chromium

Copper
Cyanide/total " "
Lead
Mercury
Nickel
Selenium"
Silver
ii*zzz'izziiz zzzzzzi
% Lfpld "
PCB, ug/kg
Jecachlbrbblphenyl
bichiorobiphenyi
ieptaciilbrbbiphenyl

HexacNorbblphariyl
MbnocTBoroWjSSy " "
NoViacMorob'ipheriyl
Octachlorqbiphenyl "" " "
'entachlorobiphenyl
etrachlorobipnenyl"
ticNorobiphenyl

Totil PCBs
Pesticides, ug/kg
4,44306'"
4:4T-DDE~ '"
4,4'-DDT
TotaTDDT " " "
Aidrin ""

fpha CMordane
afpha*HC
beta-BHC "
detoflHC" '
biSdrin"
EndtoSulian F
indosulfan II
indbsuifan siiifate
;ndrih~
indrin aldehyde ""I
Endrin ketbne " ...".Z.. ...... ..".

Gamnia Chiordana
gamnia-BHC (Lindane)
eptacHorZ.... . " . " ......" Z

Heptachlor epoxide
ethoxychlor

bxaphene
SypCs.jig/kjil
1.2,4-Trichlorobenzene
VMichiorbbenzene
^SOichldrobenzene'
',4^Dicriibrbbehzehe'
2 *̂̂ i»0^« '̂pa'riiB)jbiii2*Wor
2,4,5-frichior6J3herK)i "
2,4,6^TricNbrbphenbr
2,4-6ichiorophehoj '_ ' '
2,4Birr»thyfpheribr
2;4-Oirlrbphenol
2,4*initrbtbiuerie
27 îriitrotoiuerie
2'-Chlbrbnaphthaiene ~
2-ChJbrophenbl
24i<etĥ "̂,Wihitrbprienbi
2^ethylriapritha"iene

Number
Analyzed

3
3
3
2
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

1

1

2

3
3

2

2

3

3

2
3

3
2

3

2

2

2

1

Frequency of
Detection

0%
0%
0%
0%
0%

33%
0%
0%

33%
0%
0%

67%
0%
0%
0%
0%

100%
100%

0%
0%

67%
0%

67%
0%

100%

100%

0%
0%

67%
100%

0%
0%
0%

100%
67%
0%

100%

0%
67%
0%

67%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

67%
0%

33%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

1.9

1600

19

0.45
0.41

0.057

0.6

15

1.5

16
44

30
19

99

15

15

15

1.5

Maximum
Detected

1.9

1800

33

0.93
0.68

0.064

0.63

19

1.8

21
150

130
46

320

21

21

19

1.5

Average
Concentration

5.00
5.00
5.00
5.00
1000
5.63

SO
SO

1267
1000
6.67

20
0.09
3.17
0.47
0.23
0.64
O.S4

5
0.23
0.04
4.70
0.49
0.05

17

1.60

25
5.00

17
105

5.00
25
15
90
25

5.00

237

6.50
14

6.50
14

3.40
3.40
3.40
3.40
3.40
6.50
3.40
6.50
6.50
6.50
6.50
6.50

12
3.40
2.77
3.40

34
340

85
85
85
85
85

210
85
85
85

210
85
85
85
85

210
85
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Appeneta C-3 1

Somary Sufcm tor Borrow ft Lake UrgemouBi Bass

Detection

4-<»cn>-J-nm»y*p*i«noi
4-e>*M>n*m
4-O*o«opf»nrt*»or" •»«

oW*-""

bi<2-CNa«o«tay)m
(2O*aK»«y)*»«

OX
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox

33X
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox

85
210
85
as
as

210
as
as
85
as

210
210
as
as
as
as
as
as
as
as
as
as
92
85
as
as
67
as
as
as
as
as
as
as
as
as
as
as

at
as
as
as
as

210
as
as
as
as

ox
ox
ox
ox
ox
ox

33X
33X
33X
OX
ox

33X
33X
33X
67X
67X

100X
87X
33X
33X
OX

33X
OX

33X
OX

4806-04
5 406-04
230E-04

8106-04
1 106-03
38O6-O4
7106-04
7506-04
8106-03
1406-03
6706-03
5406-04

8106-04

7.506-04

4W6-04
5406-04
2306-04

8106-04
1 106-03
xaoe-04
97O6-04
9006-O4
1 146-02
2006-03
6706-03
5406-04

8106-04

7506-04

6536-03
1056-03
867E-04
1006-04
1.67E-04
1.506-04
2436-04
2936-04
1436-04
1336-04
100E-04
5026-O4
3976-04
2106-04
6636-04
7.336-04
9.276-03
1436-O3
4376-03
4806-04
1686-02
5026-04
1916-02
5836-04
1056-02

On»4iriit» i m tie otcUaDon ol avenge corcwttafeora
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Appendix C-3.2

Reference Area Largemouth Bass Data
Sauget Area I

Compounds
Herbicides, ug'kg
2,4,5-t
2,4,5-TP (Silvex)
2,4-D "
2,4-DB
Dalapon
Dicamba " "
Dicriibrbprbp
Snoseb" "77 " 11 ZZ'ZZ " "'"'ZZZZZ
^CPA((4-chloro-2-methy(phenoxy)-acetic a
»1CPPJ2-(4-chloro-2-methy1pherKixy)-propan
^entachioropheiibl
Metals, rnfl/kfl
Aluminum
itritimony
sssic'.ZZ" ZZZZZZZZ ZZZ..ZZ"
ieryjlium

Cadmium
Chromium
Copper
Cyanide, Total
Lea'd
Hercwy
Nicker ZZZ'ZZZZZZZZl .' ZZZIZ.
Selenium
Silver

Zinc""

% Llpid
PCBs and Pesticides, ug/kg
Jetachibrbbi'bhenyi
ifchibrbbipnenyi
ieptacniorbbiphenyl
lexachlorqbiphenyl
itonochiorobiphenyl
Nonacnlorobiphenyl
OctacHbrobiphe'riyi " "
'entachJorbbiphenyl
etracrilorobiphenyl

Trichlbrobiphenyl
4,4'-OD"D
4~,4M3DE
M'-DDT "
Aldriri
A^CWonSahe
alpha-BHC " "
beta-BHCT
defehBHC"
Jlejdrin "77 7" " "" " " _ _ ' _ ' _ '
indosulfani
Endosulfanll
•ndbsuffari sulfate
Endrin
Endrin aldehyde
Endrin ketbne
Gamma Chlordane
jamma^BHC (Llndarie)
eptacHor
eptachlbr epbxide
ethoxycriibr
bxiaphene """

SVOCs, ug/kg
i" ,2,4~-t richlbroberizene
,2-Olchlorobenzene
,3-Oichlorobenzene

1 r,4-bteNbrobenze"ne
2.2'-Oxybis(i~-chibrbpropane)(bis(2^Chlor
2/,5-frichiorbpnenoi "7 Z
i,4,6-Trichiorophenoi
î ichJbrbphenol
2.4-b7metfiylphenoi
2,4-Dinitrbpheribli
2,4'-b~initrbtoluene
2,6-Oinitrotoluene
2-CNoronaphthalene
2-Chlorophenol
2*ethyi-4,6 înitrbpheribr
^Methylnaphthaiene
2*eth^phe"nbl (b^cresbJ)
2*i'itrbaniJine
2-Nifibpheribj"

Number
Analyzed

4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4

4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Number
Detected

4

4
4

4

3

4

4

1

1

4

2

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

100%
0%
0%
0%
0%

100%
100%

0%
0%

100%
0%

75%
0%

100%

100%

0%
0%
0%

25%
0%
0%
0%

25%
0%
0%
0%

100%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

22.00

0.19
0.36

0.10

0.53

8.50

0.66

9.30

9.50

3.50

5.30

Maximum
Detected

81.00

0.36
0.84

0.14

0.86

15.00

2.40

9.30

9.50

6.60

5.60

Average
Concentration

5.00
5.00
5.00
5.00
1000

10
50
50

1000
1000
6.25

41
0.09
2.10
0.46
0.23
0.28
0.52
5.00
0.23
0.11
4.56
0.60
0.05

11

1.19

25
5.00

15
9.83
5.00

25
15

9.88
10

5.00
5.54
5.30
5.54
2.89
2.89
2.89
2.89
2.89
5.01
2.89
5.54
5.54
5.54
5.54
5.54
2.89
2.89
2.89
2.89

29
289

85
85
85
85
85

210
85
85
85

210
85
85
85
85

210
85
85

210
85
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Appanfa C-3 2

Ara> Largemotfi Ban Data
SaugaAraai

FraqiMncyof

11 1 M ŷplainrt (mip-CTMdl

-B*»(*«n**wy.*,
4-O«vcK}-n««ypf«nd

i-eftntwnHOiw

ToM>>>H»

0%
0%
0%
0%
0%
o%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
o%
0%
0%
0%
0%
0%
0%
0%
0%

1900 2000

85
as

210
85
as
85
85

210
210
as
as
as
85
as
85
as
85
85
as
as
as
as
85
52
as
as
as
as
as
as
as
as
as
as
as
as
as

as
85

210
as
as
as

ta.f+'KDr^
Tcol̂ pCOO

100%
0%
0%
0%
0%
0%

75%
0%
0%
0%
0%
0%
0%
0%
0%
0%

25%
0%
0%
0%
0%
0%
0%
o%|
o%!

SSOE-03

840E-04

1-23E-02

1 10E-03

160E-03 180E-03

9.736-03
5386-04
4.25E-04
2386-04
33BE-04
23BE-04
7356-04
2386-04
1.636-04
3.136-O4
2386-04
3-256-04
1*86-04
2406-04
1386-04
225E-04
5J86-04
4.256-04
1366-03
2386-04
9.616-03
3256-04
1.616-02
2256-04
1:986-02

««»gf ujicei«ijlions.
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Appendix C-3.3

Brown Bullhead Data Summary for Borrow Pit Lake
Sauget Area I

Compounds
Herbicides, ug/kg
2.4.&T " '
2,4>TP (Siivex)
2,4-D
2.4-DB "
Dalapon
bicamba
Dichlbroprop ""
biribseb " " " "
MCPA((4Hchioro-2-methylphenoxy)-acetic a
^CPpi2^^hi6n^2-n>Bth^plwTOxyĵ tx)pari
'entachiorbphenbl
Metals, rng/kg
UumJnum ^
iintimony

Arsenic
Beryllium "" " "
Cadmium"
ihrbrhiurh

Copper
Cyanide, Total
Lead " _ . _ ' _ ' ;
Mercury
Nickel
Selenium .
Silver

2nc îi.zrizzii""zizi.iz ri
'. Liplds

PCS, ug/kg
)ecachlorobiphenyl

Dichlorobiphenyl
Hepjachlorobiphenyl
Hexachiorobiphenyl
Monochlorobiphenyj
NonacblorobJphenyl
Octachlorobiphenyl
'entacNorobiphenyl

Tetrachlorobiphenyl
TricNorobiphenyl

Total PCBs
Pesticide*, ug/kg
'4,4iJDDb~~ "
4.4'-DDE""~ "
4,41-ODT
Total DDT " "
drill"" ""
pha Chiordane

alpha-BHC "
beta-BHC"
deita-BHC
Dieldrin
:hdbsuMinT " ""
Endosulfan II
Endosulfan sulfate
Endrin
Endrin'aidehyde"
Endrin ketone""" " "
Gamma Chiordane
gammarBHC (Lindanej

eptachlor
eptachlor epoxide _~ " ~ ~~~
eUibxychfor ""

Toxaphene
SVOCs, ug/kg
,2.4-Th^Morbberizene
^BiiMorbbenzene

I.WDichioroiiehzene
1 ,4-Dichlorobenzene
2~?^xybis(1^or6propanejibis(2-Ch(or ""
2.4.̂ trichlor6phehbl
iA^Trichlbrophenol
2>Dichlorbphenol
2|4-Dimethylphenbl
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,iSbirlrbtoluene J
2-Chlbr6raprrthalene
2<;'hlbrbphenoi "
2^ethy(4;wihKrbprtenbi
2-Methyinaphthaiene

Number
Analyzed

*,

2
2
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

1

3

3
3

1
3

3

3

2

2

2

3

3

1

1

1

Frequency of
Detection

0%
0%
0%
0%
0%
0%

33%
0%
0%
0%
0%

100%
0%
0%
0%
0%

100%
100%

0%
33%

100%
0%
0%
0%

100%

100%

0%
0%
0%

87%
0%
0%
0%

67%
0%
0%

67%

0%
100%

0%
100%

0%
33%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

33%
0%

33%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

6.6

7.7

0.27
0.79

0.25
O.OS

18

0.30

43

33

76

3.4

3

12

11

2.8

Maximum
Detected

6.6

18

0.70
0.89

0.25
0.26

22

1.70

52

52

104

29

29

12

11

2.8

Average
Concentration

5.00
5.00
5.00
5.00
1000
8.33

36
50

1000
1000

10

13
0.09
1.43

0.47
0.23
0.42
0.84
5.00

0.24
0.13
4.70
0.23
0.05

20

1.13

25
5.00

15
35

5.00
25
15
32
10

5.00

63

8.67
18

8.67
18

4.60
7.47
4.60
4.60
4.60
8.67
4.60
8.67
8.67
8.67
8.67
8.67
7.13
4.60
3.20
4.60

46
347

85
85
85
85
85

210
85
85
85

210
85
85
85
85

210
85
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BOOT Bidtaad Oao Sumiary tor Bono* n Lake
SaugMAraai

DctKtion

-O*M>-3-mBir**«

6m&Mp**t

OX
ox
ox

ox

ox

ox
ox

ox
ox
ox
ox
ox
ox
ox

ox
33X
ox
ox
ox
ox
ox
ox
ox

33V
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox

97 97

18 18

as
210
85
85
85

210
as
as
as
as

210
210
as
as
as
85
as
85
as
as
as
as
89
as
as
as
85
85
as
as
63
85
as
85
85
85
85
as
85
85
85
as
as

127
168
as
as
as

2J.7.4-TCOO
.7JHCCF

HpCC?
OtflfcCOO

PMXO

ITOXJ
ITCOF

3
3
3
1

1
3
3
1

1
3

2
3
2
3
3
3
3
3
3
3
3
2
3

100X
100X
100X
33X
OX

33X
100X
100X
33%
OX

33X
100X

ox
67X

100X
67X

100X
100X
100X
100%
100X
100%
100X
100X
67X

100%

1026-02
8556-04
1506-03
5456-O4

1806-04
5906-04

2456-04

6906-O4
4.206-04

160E-04
7706-04
3306-04

1606-03
2006-O3
18O6-03
7806-04
1066-02
4206-04
187E-02
3306-04
2-206-02

1 156-02
1JD6-03
3006-03
5456-04

1806-04
1406-03
Z4O6-O3
Z4S6-04

6906-04
1 106-O3

3206-O4
16O6-O3
8356-04
4406-03
4.106-03
3006-03
5106-03
Z406-03
3806-02
1 186-03
4916-02
126-03
5306-02

1086-02
8726-04
2236-03
3826-04
3086-04
2606-04
9856-04
1.536-03
2326-04
Z506-04
4136-04
7J97E-04
1586-04
Z936-04
1316-03
5-556-O4
Z836-03
Z966-03
Z526-03
3926-O3
1586-03
Z446-02
8006-04
3666-02
677E-04
4076-02

Qi»Kg»«<M»cionl«nlBia«diore(y««r«no«>-ile«BCti in t» o» avenge



Appendix C-3.4

Reference Area Brown Bullhead Summary Statistics
Sauget Area I

Compounds
Herbicides, up/kg
2,4>f
2,4;5-TP (Silvex)
2.4-D
2,4-DB" . "
Dalapon
Dicarriba
bichioroprbp
Dinbseb
^CPA](4<Noro-2-methy1prienoxy)-acetica
MCPP[2^4 r̂iior(>2 t̂hxiJ3fer»xy)̂ rppari
Peritacrijbrophehol
MeUls, mfl/kg
Aluminum
\ntimony
\rseriic ZZZ Z ZZZ.'. ".'Z..Z' !
JeiyiiJurh "" . ""..„... . ZZ. .!
-admium
Chromium

Copper"
Cyanide, Total
Lead ' .. ' ~
Mercury

NickeL _ ZZZZZ
Selenium
Silver "
zinc ZZZZZZZ" ZZZ ZZZZZZZZZI
% LlpidV
PCB, ufl/kg
Jecachlorobiphenyî
iichtorbbjpheriyi
leptachlbrpbipheriyl̂
exachtorobipheriyl

^onochiorbbiphehyl ~ "
bnachlorbbiphenyl

Octachlbrobipnenyl
'entachJbrbbiphenyl
etrachibrbbiphenyi '" '
'riohtorpblipherryrir""" .'."Z .'.'.'.'.. I ... '."

Total PCBs
Ptstlcides, UB/kft.
4,4'-DDD
4,4'-ODE
4,4'-DDT
Aldrin
Alpha CNordane
alpha-BHC
beta-BHC
delta-BHC
Oieldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Methoxychlor
bxaphene
fOCt, ug/ka

1,2,4-Trichlorobenzene
1 ,2-Olchlorobenzene
1 ,3-0 ichloro benzene
,4-DicMorobenzene

2,2l-Oxybjs(1 K=hloropropane)[bis(2-Chlor
2,4,5-Trichloraphenol
2,4,6-Trichlorophenol
2,4-Olchlorophenol
2,4-Dimethylphenol
2,4-Ointtrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-CbloronapMhalene
2-Chlorophenol
2-Methyl-»,6-dinitrophenol

Methyl naphthalene
2-Methyjghenol (o-cresol)

Mitroaniline
Strophe no!

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

1

3

3
3

2
3

2

3

3

2
3

3

3

1

2
2

Frequency of
Detection

0%
0%
0%
0%
0%
0%
0%
0%

33%
0%
0%

100%
0%
0%
0%
0%

100%
100%

0%
67%

100%
0%

67%
0%

100%

100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%

67%
100%

0%
0%

100%
0%
0%
0%

100%
0%
0%
0%

33%
0%
0%

67%
67%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

8600

5.9

0.34
1.00

0.18
0.05

0.48

16

1.00

1.2
4.7

1.1

1.7

2.6

6.1
0.94

Maximum
Detected

8600

66

0.48
1.10

0.23
0.10

0.50

24

1.40

2
12

2.5

3.8

2.6

6.2
1.2

Average
Concentration

6.67
6.67
6.67
6.67
1333

13
67
67

3533
1333

13

34
0.08
1.20
0.46
0.23
0.41
1.07
5.00
0.21
0.08
4.55
0.40
0.05

20

1.13

25
5.00

15
10

5.00
25
15
10
10

5.00

20

5.33
8.83
8.67
4.60
1.57
4.60
4.60
4.60
2.77
4.60
6.67
8.67
7.37

8.67
7.63
6.43
3.05
4.60
4.60

46
347

85
65
85
85
85

210
85
85
85

210
85
85
as
85

210
85
85

210
85
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TWvm* Area Bro-n BOKiead Sjmary Statutes

OtHrUon
0%
0%
0%
0%

0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
67%
0%
0%
0%
0%
0%
0%
0%
33%
0%
en,
o%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

47

85
85
210
86
85
86
85
210
210
85
85
85
85
85
86
85
85
85
85
SB
85
85
85
85
85
85
85
66
65
85
85
85
85
65
85

£
85
85
85

127
168
85
85
85

camcoo
aUHrfXF
OBIPVCOO

iTcoc
oatTCOF

100%
67%

100%
0%
0%
0%

100%
100%

0%
0%
0%
0%
0%
0%

33%
67%
33%

100%
67%

100%
100%

0%
100%
100%
100%

2.706-03
5206-04
8106-04

2,606-04
3906-04

3306-04
2.006-04
7506-04
8106-04
1306-03
3906-04
3306-03

9706-03
2006-04
8506-03

2.0B6-02
1.606-03
3006-03

4.906-04
1306-03

3306-04
4306-04
7506-O4
3.606-03
1406-03
1306-03
8106-03

1836-02
9.306-04
2-53E-02

1.476-02
8.406-04
1.876-03
1676-04
2.006-04
1676-04
4.106-04
737E-04
1.17E-04
1676-04
1336-04
1836-04
1 176-04
1 176-04
1.776-04
ZS06-04
3.176-04
3.436-04
9336-04
7376-04
6336-03
1336-04
1446-02
6476-04
1.626-02

ll» iMMCIiiin hi* a mad ic r I in tt» raldOnn of avenge canoentialions
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Appendix C-3.5

Borrow Pit Lake Forage Fish Data Summary
Sauget Area I

Compounds
Herbicides, ug/kg
2Mfĵ M: ::,:::: ;."::...::...::
2,4,5-TP (Silvex)
2,4-D
2.4OB "; ;;;~
balapon
bicamba
Dichibrbbrop
iiribseb
MCPA[(4-chlorr>2-methy)phenoxy^acetic a
dCPP[2-<4-criloro-2-methylphenoxy)-propan
'entachlorbphehol
Metals, mg/kg
y urriinum

Antimony
Arsenic
Beryiijum ; "'".' ; '."
iadrnium
Chromium
Copper
Cyanide, Total
Lead
iftorcury
Jidkei "
ielenium

Silver
Zinc " "

%Llplds
PCB, ug/kg
Jecaicnlorobiphenyl
jichlbrbbipheny)
^eptacriibrobiphenyl
Hexachlorobiphenyl
Mbnbchibrbbiphenyi

onachforobiphenyl
Octachlorobiphenyl
'entacNorobiphenyl
TetracHorobipharyl
Trichtorobiphenyl

Total PCB*
Pesticides, ug/kg
4,4'-bbb
4744JDE
4;4QJDT " " ' " " '
Total DDT "
Aidrin ""
Alpha Chlbrdane
aipriSBHC
beSBHC
deltaTBHC
Dieldrin
Endosulfanl
Endbsuiranli
indosulfan sulfate
Endrlh
EhdriFaidehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
HeptacMor "_"
eptacrildr epoxlde

Metjra^chibrl " ; J " ' ; ' _'J " '_
'oxapriene

SVOCs, ug/kg
V,2,4-TricNbrobenzBne
",2Oichibrobenzene

1,3-Dichlorobenzene
l',4"-Dichlorbbenzene
2,2'-Oxybi8(1:chloropropane)[bis(2-Chlor
2,4,&;Trtchlorbphenol
2 ,̂6-trichlbrophenoi
2T4^k:riibrbphenol
2,4-birnethyipriehoi
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Oinitrotoluene
2-CNbronapntrialene
2:Chlorophenol
2"-Wethyi-4,6-dihitropherior
2-MethyinapWhalene

Number
Analyzed

3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

2

1
1

2

2

3

3
3

1
2

2

3

3

2

1

2

3

3

Frequency o
Detection

0%
0%
0%

67°/
0%

33%
33%
0%

67%
0%

67%

100%
0%
0%
0%
0%

100%
100%

0%
33%
67%
0%

67%
0%

100%

100%

0%
0%
0%

67%
0%
0%
0%

33%
0%
0%

67%

0%
100%

0%
100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

6.5

2.6
6.7

3100

1

24

0.26
0.5

0.58
0.052

0.53

24

1.5

19

8.7

31

4.1

4.1

Maximum
Detected

10

2.6
6.7

3300

2.2

52

0.32
1.7

0.58
0.6

0.54

33

1.8

22

8.7

39

10

10

Average
Concentration

6.67
6.67
6.67
8.83
1333

11
52
67

2800
1333
7.73

40
0.09
1.33
0.47
0.23
0.29
0.89
5.00
0.36
0.23
4.70
0.44
0.05

30

1.63

42
8.33

25
20

8.33
42
25
16
17

8.33

30

8.8
7.73
8.83
7.73
4.47
4.47
4.47
4.47
4.47
8.83
4.47
8.63
8.83
8.83
8.63
8.83
4.47
4.47
4.47
4.47

45
447

142
142
142
142
142
350
142
142
142
350
142
142
142
142
350
142
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A0pe«Kfa C-3 5

Donor ft Late Forage Fuh Data Swnmary
SaugaiAreai

FnqiMncyof
Detection

l to-anal)

*nMMantt*n*

o%
o%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
67%
0%
0%
0%
0%
0%

0%
100%
0%
0%
0%
0%

0%
0%
33%
0%
0%
0%
0%
0%
0%
0%
0%
0%

33%

ISO

48

19

230

37

102 102

14:
350
142
142
142
350
142
142
142
142
360
360
142
142
142
142
142
142
142
142
142
142
183
142
142
142
142
142
101
142
31

142
142
142
142
142
142
142
103
142
142
142
142
142
360
142
142
142

367

2J.7J-TCCO

Tawpiicoar
faatf+COf
TcMlltOO
ToM TCOf

100%

67%
100%

33%
33%
0%

67%
33%
0%
0%
0%
0%
0%
0%

33%
33%

100%

100%

100%

33%
100%

0%
100%

33%
100%

8S06-03
130E-03
1306-03
100E-O3
5806-04

410E-04
6006-04

4606-04
7.206-04
4.006-03
1206-03
1.806-03
6006-04
7206-03

8506-03
7206-04
141E-02

2^686-02
4406-03
1806-03
1006-03
S 806-04

7706-04
6006-04

4.60E-O4
7206-04
725E-03
2J06-03
67OE-O3
6006-O4
1J66-02

1M6-02
720E-04
2506-02

1-99E-02
2J08E-03
1536-03
4436-O4
4436-04
2.006-04
460E-04
1506-04
1.17E-O4
Z17E-04
1836-O4
2.17E-04
1.336-O4
1.336-04
2-706-04
1906-04

2JOE-03
350E-03
3.67E-04
9J7E-03
Z17E-04
Î TE-02
3J9OE-O4
178C-02

•» dMKton imt a uMd n r
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Appendix C-3.6

Reference Area Forage Fish
Sauget Area I

Compounds
Herbicides, ug/kg
2,4,5-f
î ^TP (Silvex)
2,4-D
2.4-DB.' " ['_ "
Daiiapon
Dicamba
Dichioroprop
Dinbseb"
^CPA[(4-cnloro-2-fnethy1phenoxy)-acetica
*Cf̂ 2^4<tio^2-me^ptenoxyjrf>mpan
PentachJbrbphehoi
MeUtoj ma/kg
Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Chromium "
Copper
Cyanide, Total
iad"" " _"
Mercury "
Nickel " " "
Selenium
Silver"
anc_"' .!"„.'..'-
'. Lipld*

PCB, ug/kg
JecacMoVobiphehyi

Oichtorbbipheryi
ieptachibrbbiphehyi
lexacHorobiphenyi

MbnochlorobiJDhenyl
Nbnachiorobiphenyi
dctachlorbbiprienyl
'entachibrobiphenyl
etrachlprbbiphe r̂iyi ""
ricriiorabipheny( ''"~ 7. III. ..'
bUI PCBs
>eiticides, ug/kg

4.4--ODD
4,4'-ODE
4,4'-DOt

Idrin
Alpha Chlordane
alpha-BHC
Krta-BHC
etta-BHC

Oieldrln
Endosulfan 1
Endosulfan II
•ndosulfan sulfate
indrin
•ndrin aldehyde
indrin ketone

Gamma Chlordane
gamma-BHC (Lindane)

eptacNor
eptachlor epoxide
ethoxychlor
bxaphene

SVOCs, ug/kg
1 ,̂4-Trtchlorobenzene
1 ̂ -Oichlorobenzene
1,3-Dichtorobenzene
1 ,4-Oichlorobenzene
2,2'-Oxybis(1-chloropropane)[bis(2-CNor
2,4.5-Trichlorophenol
2.4,6-Trichlorophenol
2.4-Oichlorophenol
2,4-Oimethylphenoi
2,4-Dinitrophenol
2.4-DinKrotbluene
2,6-Dinitrotoluene
2-Chlorbrjaphthalene

•MethyM.Minitrophenoi
2-Metnyl naphthalene
2-Methylphenol (c-cresol)

Number
Analyzed

;
3
2
2
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

1

1

1

1

3

3
3

3

1

3

3

1

1

Frequency of
Detection

0%
0%
0%

33%
0%
0%

33%
0%

33%
0%

33%

100%
0%
0%
0%
0%

100%
100%

0%
0%

100%
0%

33%
0%

100%

100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
50%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

10

5.1

2400

2.2

8.3

0.24
0.42

0.046

0.56

17

1

3.5

4.7

Maximum
Detected

10

5.1

2400

2.2

80

1.7
0.54

0.051

0.56

33

2.6

3.5

4.7

Average
Concentration

5.00
5.00
5.00
6.7

1000
10
35
50

1467
1000

5.2

34
0.00
1.47
0.47
0.23
0.79
0.47
5.00
0.23

0.049
4.70
0.35
0.05

25

1.8

42
8.33

25
17

8.33
42
25
17
17

8.33

8.25
6.8

6.25
4.20
4.20
4.20
4.20
4.20

7.4
4.20
8.25
8.25
8.25
8.25
8.25
6.7

4.20
4.20
4.20

42
420

85
85
85
85
85

210
85
85
85

210
85
85
85
85

210
85
85
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Reference Area Forage Fsh
Sauget Araal

Frequency of
Detection

III lJeti>lpri«rrt (mâ KJMCt

2-23E-02
1806-03
18OE-03
160E-03

6806-02
180E-02
4.70E-03
160E-03

478E-02
663E-03
157E-03
617E-04
2J06-04
183E-04
4.0OE-O4
5606-04
1 17E-04
Z006-04
1J06-04
417E-04
1.336-04
1J3E-04
150E-04
6.00E-04
3.01E-04

u««d ID ncnstt* noo-daiBttt in 9m ca*o*ation o< tvtnge cumanumn
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Appendix C-3.7

Combined Summary Statistics for Largemoutti Bass and Brown Bullhead
Borrow Pit Lake
Sauget Area I

Compounds
Herbicides, ug/kg
2.4.5-r (up/kg)
2,4,£TP (Silvexj
2>o
2,4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA[(4-chJoro-2-fnethylphenoxy)-acetic a
MCPPJ2-(4-chlbro-2-metnylp"henoxy)-propan
Pentachlorophenol
Metals, mg/kg
Aluminum
Antimony
Arsenic
Beryllium " . . . . . . . " . '
Cadmium
Chromium
Copper
Cyanide, Total
P^7ir.zrzT~rzirr".iT- z.
Mercury
Nickel
Selenium
Silver
Zinc

% LlDld
»CB, up/kg

Decachlorabiphenyl

^eptachiorobiphenyl
HexachlorobiphenyJ
Monochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
PentacHorobiphenyl
etrachlorobiphenyj
'ricnlorobipnenyi

bttl PCBs
>esticMe>, ugVkg

-M'-DDD
,4'-ODE

4.4'-DDT
Total DDT
Aldrin
Alpha CMordane
alpha-BHC
Xrta-BHC
etta-BHC

Dieldrin
•ndosuKanl
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde

Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
leptachlor
eptachJor epoxlde
iethoxychlor
bxaphene

SVQCi, ug/kg
.̂4-Tricrtorobenzene

,2-Didhlorobenz«ne

,4-Oichlorobenzene
2.2'-Oxytii»(1-chloropropane)B)ls(2-Chlo'r
2,4,5-frichlorpphenol
2,4.6-Trichlorophenol
2.4-Dlchloropnenol

î irjujphenor ^ZI
2.45binitrotoluene
2,6-Oinitrotoluene
2-atoronaphthalene
2-Chlorophenol
2 -Methyl -4,6-dinitrophenol
2-Methyl naphthalene

Number
Analyzed

6
6
6
6
6
6
6
6
6
6
6

6
6
6
8
6
6
6
6
6
6
6
6
6
6

6

6
6
6
6
6
6
8
6
8
6

6

6
6
e
6
6
6
6
6
6
6
6
6
6
6
6
8
6
6
6
6
6
6

6
6
6
8
8
6
6
6
6
6
6
6
6
6
6
6

Number
Detected

1
1

1

5

6
6

1
5

2

6

6

2
5

5
2

5

5

5

1

3

2

Frequency of
Detection

0%
0%
0%
0%
0%

17%
17%
0%

17%
0%
0%

83%
0%
0%
0%
0%

100%
100%

0%
17%
83%
0%

33%
0%

100%

100%

0%
0%

33%
83%
0%
0%
0%

83%
33%
0%

83%

0%
83%
0%

83%
0%

17%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%
0%

33%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

1.90
6.60

1 ,800.00

7.70

0.27
0.41

0.25
0.050

0.60

15

0.30

16
43

30
19

76

3.4

3.4

12

11

1.5

Maximum
Detected

1.90
6.60

1.800.00

33.00

0.93
0.89

0.25
0.26

0.63

22

1.8

21
150

130
46

320

29

29

12

19

2.8

Average
Concentration

5.00
5.00
5.00
5.00
1000
6.98

43
50

1133
1000
8.33

16
0.09
2.30
0.47
0.23
0.53
0.69

5.0
0.24
0.086

4.7
0.36
0.048

18

1.4

25
5.0
16
70
5.0
25
15
61
18

5.0

150

7.6
16

7.6
16

4.0
5.4
4.0
4.0
4.0
7.6
4.0
7.6
7.6
7.6
7.6
7.6
9.8
4.0
3.0
4.0
40

343

85
85
85
85
85

210
85
85
85

210
85
85
85
85

210
85
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AepnfaC-37

CofflCrad St*ip»i*y Sf jtnOt \ tar Largamoutt Ban and Bnwn BiAead
Borrow P* Lake
SaugelAraal

«(ma>o«ci)

«O*o«DK>flii*yiplmi

4-O*ore(*»n»tf*»nyl «••

OX
ox
ox
ox
ox
ox
ox
ox
ox

ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox

ox
ox
17X
ox
ox
ox
17X
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox

97

32

IB

97

18

85
210
85
85
as

210
as
as
85
85

210
210
as
as
as
as
as
as
as
as
as
as
90
as
as
as
76
as
as
85
74
85
85
85
85
85
85
as
as
as
as
as
as

106
189
85
85
85

SOX
SOX
SOX
17X
OX

17X
67X
67X
33X
OX

17X
67X
17X
SOX
B3X
67X

100X
83X
67X
67X
SOX
67X
SOX
SOX
SOX

1026-02
6JSE-04
1506-03
5456-04

1.806-04
4.80E-04
5406-04
2-3OE-04

6906-04
42D6-O4
1 106-03
iaOE-04
7106-04
3306-04
1206-03
14O6-O3
1806-03
5406-04
1066-02
4206-04
1876-02
3306-04
2206-02

1.1SE-02
12D6-03
1006-03
S 456-04

1806-04
1406-03
2.406-03
2.4SE-04

6906-04
1 106-03
1 106-03
3J06-O4
1606-03
9006-04
1 146-02
3006-03
6706-03
2.406-03
3J06-02
1 186-03
4S1E-02
1206-03
5.306-02

8.716-03
9.616-O4
1.556-03
2.416-04
238E-O4
2056-04
6.14E-04
9106-04
1886-04
1.92E-O4
2-576-04
6.49E-04
Z78E-04
Z526-04
9456-04
6446-O4
6.05E-O3
1966-03
4146-03
1036-03
2.0S6-O2
7016-04
Z796-O2
1306-04
3566-02

Ima B u»«a 10 rtmuut nornlalBcti n9» atatBan al»»arage
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Appendix C-3.8

Creek Sector F Plant Tissue Summary Statistics
Sauget Area I

Compounds
Herbicides, ug/kg
2".4jSf (ug/kg)
2,4,5-TP (Siivex)
2,4:0
2,4-DB
Dalapon
Dicamba
Dichioroprop
Dinoseb
MCPAJ(4-chloro-2-methylphenoxy)-acetic a
^CPP[2-(4-ch(oro-2-methy(phenoxy)-propan
Peritachibrbphenoi
Metals, ing/kg
Aluminum
Antimony
Arsenic
Seryllium
Cadmium
Dhrbrhiurn

coRer 7ZIZIJ ZZZZ' ZZ I
Cyanide. Total
Lead
Mercury
Nickel
Selenium
Silver
Zinc

>CBs and Pesticides, ug/kg
Decachlorobiphenyl
Dichlorobiphenyl
Heptachlorobiphenyt
Hexachlorobiphenyt
Monochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
Pentachlorobiphenyl
Tetrachlorobiphenyl
Trichlorobiphenyl
Total PCBs
4.4'-ODD (ug/kg)
4.4--ODE
4,4'-ODT
Total DDT
AMrin
Alpha Chlordane
alpha-BHC
beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
:ndrin aldehyde

Endrin ketone
Gamma Chlordane
gamma-BHC (Llndane)
Heptachlor
Heptochlor epoxide
Methoxychlor
oxaphene

SVOCs, ug/kg
1,2,4-TricNorobenzene
1 ,2-Dichlorobenzene
,3-DlcNorobenzene

1 ,4-Dlchlorobenzene
2,?-Oxybis(1-chloropropane)[bis(2-Chlor
2,4.5-Trichlorophenol
2.4,6-Trichlorophenol
2,4-Dichlorophenoi (ug/kg)
2,4-Oimethyiphenol
2,4-Dinitrophenol
2,4-Oinrtrotoluene
2,6-DinitTOtoluene
2-Chloronaphthalene
2-Chlorophenol
2-MethyM,6-dinitrophenol
2-Methyl naphthalene
2-Methylphenol (o-cresol)
2-Nttroaniline
2-Nitrophenol

Number
Analyzed

2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Number
Detected

1

2
1
2

1

2

2

2

2

1

1

2

1

Frequency of
Detection

0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%

100%
50%

100%
0%

50%
0%

100%
0%

100%
0%

100%
0%
0%

100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%
0%

100%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

7

30
0.13
0.42

0.097

1.9

0.44

1.2

20

0.81

3.1

1.8

51

Maximum
Detected

7

44
0.13
0.56

0.097

2.1

1.2

2.6

26

0.81

3.1

1.9

51

Average
Concentration

5.0
5.0
5.0
5.0

1000
10
29
50

1000
1000

10

37
0.12
0.49
0.50
0.17
0.25

2.0
5.0

0.82
0.0093

1.9
0.25

0.044
23

25
5.0
15
10

5.0
25
15
10
10

5.0
15
13
13
13
13

3.9
7.0
7.0
7.0
7.0
13

7.0
13
13
13
13
13

5.1
7.0
1.9
7.0
70

360

85
85
85
85
85

210
85
85
68

210
85
85
85
85

210
85
85

210
85
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Crack SCOOT f Ptart Ta*» Simmary Statirtct

Defection

3jr-CW*n

4-CMoio-J-anmVnojl
CHomnKn*

°W
«20*wo«*ay)n»fti

o%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%
0%
0%

50%
50%
50%
50%
0%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%

32

140
59

360
52

32

140
SB

360
52

76 76

300 300

1019 1019

85
as

210
85
85
85
85

210
210
85
SB
85
85

113
72

223

85
85
85
85
85
as
85
81
85
85
85
85
85
as
85
85
as

193
as
as
as
as
•5

210
as
as
as

552

100% 5806-02
100% 2-266-02
100% 7406-03
100% 5706-03
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

100% 1406-02
100% 173E-02
100% 2-506-03
100% 3006-03

0%
0%

100% 2806-03
50% 2406-03

B33E-02
335E-02
1 166-02
7406-03

2116-02
2566-02
3-206-03
6406-03

3106-03
2406-03

741E-02
281E-02
95OE-C3
6556-03
3006-04
2-506-04
2006-04
2506-04
15DE-04
2506-04
2006-04
2006-04
1.756-04
1.75E-04
1.75E-04
2L2SE-04
2006-04

176E-O2
2156-02
2856-03
4706-03
2006-04
175E-04
2S5E-03
1306-03
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Appendix C-3.9

Summary Statistics for Reference Rant Tissue Data
Sauget Area I

Compounds
Herbicides, ug/kg
2.4.5-t
2,4>f P (Siivex)
2.4-O
2;4-pB
Dalapon
DjcarnbaT"..
Dichloroprop
Dihoseb
MCPAK4^chlotxj-2H(nethylpnenoxy)-acetic a
«1CPPi2-(4-chlorc-2-methylprienoxy>-propan
Pentachiorophenol
Metals, mg/kg
Aluminum
Antimony
Arsenic
BeryilTurn" '
iadmium
ihromium

Copper ' ' ""
Cyanide/total

M̂ercury
Nickel
Selenium
Silver
Zinc

PCBs and Pesticides, ug/kg
Decachlorobiphenyl
bichlorobiphenyl
Heptachlorobiphenyl
HexacNorobiphenyl
Monochlorobiptanyl
Nonachlorobiphenyl
Octachlorobiphenyl
Pentachlorobiphenyl
Tetrachlorobiphenyl
Trichlorobiphenyl
4.4'-ODD
4,4'-ODE
4,4'-ODT
Aldrin
Alpha Chlordane
alpha-BHC
beta-BHC
detta-SHC
Dieldrin
Endosidfan 1
Endosulfan II
Endoaulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Gamma Chlordane
lamma-BHC JLjndane)

Heptachlorepoxide
ethoxychlor

Toxaphene
SVOCs, ug/kg
1.2,4-Trichlorobenzene
1,2-Oichloro benzene
,3-Dichlorobenzene

1 ,4-Dichlorobenzene
2.2'-Oxybls(1-chloropropane)[bis(2-Chlor
,4,5-Trichlorophenol

2,4,6-Trichlorophenol
2,4-Oichlorophenol
2,4-Dimethylphenol
2,4-Oinrtrophenol
2,4-Dinftrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlofophenol
2-MethyjU,6-dinitrophenol
-Methyl naphthalene

2-Methylphenol (o-cresol)
2-Nctroaniline
2-Nitrophenol
3&4-MethyJi>henol (m&p-cresol)
a.S'-Dichlorobenzidine ~

Number
Analyzed

2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Number
Detected

1

1
1

2

1

2
2

2

2

1

1

Frequency ol
Detection

0%
0%
0%
0%
0%

50%
0%
0%
0%

50%
50%

100%
0%

50%
0%
0%

100%
100%

0%
100%

0%
0%
0%
0%

100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

1.8

1300
2

160

1.1

0.25
0.95

0.3

6.8

1

3.8

Maximum
Detected

1.8

1300
2

360

1.1

0.53
1.3

0.64

8.3

1

3.8

Average
Concentraton

5.0
5.0
5.0
5.0

1000
5.9
50
50

1000
1150

6.0

260
0.10
0.78
0.50
0.25
0.39

1.1
5.0

0.47
0.01

5.0
0.25

0.048
7.6

25
5.0
15
10

5.0
25
15
10
10

5.00
13
13
13

4.0
7.0
7.0
7.0
7.0
13

7.0
13
13
13
13
13

7.0
7.0
5.4
7.0
70

360

85
85
85
85
85

210
85
85
85

210
85
85
85
85

210
85
85

210
85
85
85
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Ota

ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
0%

10OX
SOX

10OX
SOX
ox
ox

ox
ox
ox
ox

15
16

240
21

37
16

390
21

180 400
ox
ox
ox
ox
ox
ox
ox
ox
ox

100X
ox
ox

ox
ox
ox
ox
ox
ox

220 440

210
85
85
85
85

210
210
85
85
85
85
26
51

315
53
85
85
85
85
85
as
as

290
as
as
85
as
as
as
as
as
as

330
85
85
as
as
as

210
as
as
85

TablTCOC
TeaiTCOf

100X 8JOE-02
100X 8.206-04
100X 2.10E-03
SOX 1406-03
OX
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox

100X 5906-03
SOX 5906-03
SOX 1406-03
OX
ox
ox
ox
ox

871E-02
8SOE-03
6106-03
1406-03

1J7E-02
5906-03
1406-03

852E-02
4.SBE-03
410E-O3
7506-O4
1006-04
2.75E-04
I-TSEXM
2SOE-04
1756-04
Z50E-04
2JOE-04
2256-04
1.7SE-04
17SE-04
1.75E-04
2-2SE-04
2JOOE-04

9306-03
3006-03
9006-04
175E-04
2256-04
17SE-04
2-256-04
2.00E-04
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Appendix C-3.10

Borrow Pit Lake Shrimp Tissue Data
Sauget Area I

Compounds

Herbicide., ugAo.
2,4.5-T
2,4.5-tp (Siivex)
2,4-D'
2,4-DB ; . "•;;
Dalapon
Dicamba
Dichloroprop
binbseb
MCPA[(4-chloro-2-methy1phenoxy]5cetic a
MpPP|?Sf̂ !oro-2rme!|iy)PJienoxy):prooan
Pentachlorophenol
Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Cyanide. Total
Lead
Mercury
Nickel
Selenium
Silver
Zinc

% Lipid
PCBi and PMtlcldM, up/kg
Decachlorobiphenyl
Xchtorobipheny)

Heptachlorobiphenyl
HexBchibrobipheriy*
Monochlorobiphenyl
Nonachlorobiphenyl
Octachlorobiphenyl
Pentachlorobiphenyl
Tetrachlorobiphenyl
richiorobiphenyi

Total PCBs
4,4'-bDD
M'-bbE "
4,4'-DDT
Total DDT
Aidriri
Alpha Chlordane

pha-BHC
bei-BHC
delta-BHC
Dieldnn
Endosuifan 1
Endosulfan II
Endosuifan sulfate
Endrin
Endrin aldehyde
indrin kelone

Gamma Chlordane
gamma-BHC (Lindane)

eptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
SVOCs.ug/kg
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
,3-bichiorobenzene

1,4-Dichlorobenzene
2,2'-Oxytris(1<filoropropane)(bls(2-Chlor
2,4,5-trJchlorophehol
2.4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2.4-Dinitrophenol
2,4-Dinitrotduene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methym,6-dinitrophenol
Z-Methylnaphthaiene '
2-Memy|phenoi (CHTesol) " '
2-Nilroaniline
2-Nitrophenol
344-Methxlphenpl (m&p<resol)
3,3'-Oichlorobenzidine
3-Nitroaniline
4-Bromophenylphenyl ether

Shrimp BP C
Concentration

10
10
10
10

2000
20
100
100

2000
2000
1.8
28

0.16

2.0
1.0

0.50

0.23

8.3
10

0.39

0.095
10

0.50

0.090
16

0.03

100
20
60
40
20
100
60
40
40
20
40
4.0
4.0
4.0
4

2.0
2.0
2.0
2.0
2.0
4.0
2.0
4.0
4.0
4.0
4.0
4.0
2.0
2.0
2.0
2.0
20
110

340
340
340
340
340
840
340
340
340
840
340
340
340
340
840
340
340
840
340
340
340
840 :
340

omp
ERQ

u
u
u
u
u
u
u
u
u
u
J

J
u
u
u
J

u
J
u
u
u
J

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

0
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
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340
340
340
340
340
340
•40
340
340
340
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U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
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i TOO
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00003
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00002
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Appendix C-3.11

Summary Statistics for Reference Shrimp Data
Sauget Area I

Compounds
Herbicides, ug/kg
2,4,5-T (ug/kg)
2,4,5-TP (Siivex)
2';4-b
2.4-DB "
Dalapon
Dicarriba """
Dichlbrbprop
Dinoseb
MCPA[(4-chloro-2-methylphenoxy)-acetic a
UCPP[2-(4-cril6ro-2-methylphenoxy)-propan
Pentachlbrbphenol
Metals, mfl/kg
Aluminum '"_" " " ' . " "
Antimony
Arsenic
Jeryllium
Cadmium
Chromium

C°PP?r ' .
Cyanide, Total
Lead
Mercury
Nî jj-- --•--• - • • • • • • • • • - - -

Selenium
Silver"
zinc 7 ~ ~;"_"\ " "_; ; ;; ~
% Llpld
PCBs and Pesticides, ug/kg
JecacNorobfphenyl ""
Dichlorobiphenyl
Heptachlorobiphenyl
Hexachlorobiphenyl
Monochlorobiphenyt
Nonachlorobiphenyl
pctachlorpbip.henyl
'eritachiorobiphenyi

Tetracnlorobiphenyt
f richlbrbbiphe"nyi
«̂ DO 9̂i::::::::zi::i : ::::
4,4'-DDE
4^bbf ""~~ "
AkJrih " " " "
AjphaCNordane
alpha-BHC "
beta-BHC
defcfBHC
Dieldrin""" " ""
Endosulfan I
indosultan II
:ndosuifan suiiate
Endrin
Endrin aldehyde
Iridrinketbne
Gamma Chlordane
gamma-BHC (Lindane)
epttjiirbr " ; ; _ "
eptacNor epbxide""

^ethoxychlor
Toxaphene "" " "" ""
SVOCs, ug/kfl
,2.4-trichlorbbereene J
,2-Okahlorobenzene

1 ,3-DteNorobenzene
1 ,4-DicNorobenzene
2^Oxybi8jLî 'o r̂ojpa'iwp^2^br
2,4,5-frichlorbphenbi" "
2,4,6-Trichlorophenol
2.4-DicNorophenol
2,4-Dimethyl phenol
2,4-6inltrbphen6i "
2;4J5Triitrbtoiuerie" "
iTWJiniitirbtoiuene . . .. .
2^Chloronaphtrialene
2̂ C"iiilbrbphenbi
24^efî 4,WJnitrbphenbl
2-Methyl naphthalene
2-Methylphenol (o-cresol)
2-NitrbahiiTne
î itrophenbl "

Number
Analyzed

2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2

2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Number
Detected

1

1
2

2

1

2
2

2

2
2
2

2

1

Frequency of
Detection

0%
50%
0%
0%
0%
0%
0%
0%
0%

50%
100%

100%
0%

50%
0%
0%

100%
100%

0%
100%

0%
0%

100%
100%
100%

100%

0%
0%
0%
0%
0%
0%
0%

50%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

1.3

4400
1.5

60

1.2

0.26
8.5

0.38

0.47
0.059

15

0.27

22

Maximum
Detected

1.3

4400
3.9

100

1.2

0.28
16

0.61

0.61
0.062

17

0.38

22

Average
Concentration

5.00
3.15
5.00
5.00
1000

10
50
50

1000
2700
2.70

80
0.09
1.10
0.44
0.22
0.27

12
5.00
0.50
0.04
4.35
0.54
0.06

16

0.33

50
10
30
20
10
50
30
21
20
10

2.00
2.00
2.00
1.00
1.00
1.00
1.00
1.00
2.00
1.00
2.00
2.00
2.00
2.00
2.00
1.00
1.00
1.00
1.00

10
55

170
170
170
170
170
420
170
170
170
420
170
170
170
170
420
170
170
420
170
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Swmwy Statutes tor Reference Stamp Data
SaugetAreai

3< I IIHijV*H* (mip-creid i

-CMo»i>-3-iiB«y(«iand

rapMm

Brao(bJ«u>i»tti

aWtuorar*,
•pOtaKMftatfmatii

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Q%!
0%
0%
0%
0%
0%
0%

100%

0%
0%
0%
0%
0%
0%
0%

100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

57

170
170
420
170
170
170
170
420
420
170
170
170
170
170
170
170
170
170
170
96

170
170
170
170
170
170
170
SB

170
170
170
170
170
170
170
170
170
170
170
170
170
420
170
170
170

2 2 100% 1666-02 2-996-02 2-336-O2
2 1 50% 1 106-03 1106-03 6-75E-04
2 2 100% 1106-03 2-406-03 1756-03
2 0% 1-25E-04
2 0% £006-04
2 0% 1756-04
2 0% 1406-04
2 0% 1.506-04
2 0% 1006-04
2 1 50% 6906-04 6906-04 4456-04
2 0% 126-04
2 0% 1756-04
2 0% 1.256-04
2 0% 1006-04
2 0% 126-04
2 0% 1506-04
2 0% UOOE-04

Tool HpCDO
taatHfCOF
local HiCOO
ToO*H»COf
Total PwCOO ~
TooiP«COF
toil TODO
TotaiTCiy

2
2
2
2
2
2
2
2

2
2
2
2
2
1
1

100%
100%
100%
100%
100%
50%
50%
0%

3506-03
1706-04
2JOE-03
6.20E-04
2006-03
5406-04
5306-04

9806-03
1006-03
7106-03
1 106-03
4-206-03
5406-04
5306-04

666E-03
6,856-04
4706-03
8606-04
1106-03
1456-04
1406-04
1006-O4

non-anecu in tie ratcxtatinfi o) an
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Appendix C-3.12

Borrow Pit Lake Clam Summary Statistics
Sauget Area I

Compounds
Herbicides, ug/kg
2,4,5-T
2,4,5:TP(S¥vex)
2,iM> ""
2/t-pB ;;_' "" " ;; ~ ~
Dalapori
Dicamba
Sclilbroprbp
binoseb
MCPA[(4-chloro-2-methytprienoxy (-acetic a
^CPP[2-<4-chloro-2:methyipr)enoxy)-propan
PentachJorbphenbJ
Mfto^mgAfl
Aluminum
Antimony
\reenic
•ierylliurh
iadrniurn

Chromium
Copper

C^ariJdeTTbtai
*ad""~
Mercury
Nickel" "" "~
Selenium
Silver
Zinc

% Llpld
PCB.ug/kg
Decachlorobiphenyl
Dichlorobiphenyl
Heptachlorobiphenyl
Hexachlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyt
OctacNorobiphenyl
Pentachlorobiphenyl
Tetrachlorobiphenyl
Tricttorobiphenyl

tdtaTPCBi
Pesticides, ug/kg
4,4r-bDD "
4,4'-DDE
4,41-DDf
f otai DDT"" " """
Aldrin
Alpha CNordane
aTpha-BHC
beta-BHC"
derta-BHC
bieKfrin
Endbsulfan i "
Endosulfan II
Endosulfan sulfate
Endrin
:hdrin aldehyde
ndttnketone " ~
amma Chiordane

(jamnifBHC (Lindane)
eptachibr""
eptachlw epoxide

AtffioxfOior~ 7II7III 7 3Z"
'oxaphene

SVOCs, ug/kg
1.2,4-Trichlorobenzene
l̂ ichiorbbehzene
I'.SSichlioroberae'he
1 ,4-DicNorobenzene
Sr̂ ^ îsll'KWoroprbpaneps -̂Criibr" "
2.4,SfrichibrophehbJ
2,4,6-TricNorophenol
2/̂ ĵ brbphenbl
2,4'̂ Oirnethylphenol
2,4^Dlhitrophenol
2,4-binitrotbluerie
2,6-Oinitrotoluene
MNbronaphthalene " "
2"-CNbrbprienbl
24^ethyl̂ ,MTriitrbphenbi
2^Methylnaphtriaiehe

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

3

1

3

1

2
3
3

1

1
3

3

1

1

Frequency of
Detection

0%
0%
0%
0%
0%
0%

100%
0%
0%

33%
0%

100%
0%

33%
0%

67%
100%
100%

0%
33%
0%
0%
0%

33%
100%

100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

33%
0%

33%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

3.2

4000

7.5

0.96

0.074
0.22
0.6

0.25

0.015
8.9

0.05

2.3

5.4

Maximum
Detected

32

4000

13

0.96

0.12
1.1

0.99

0.25

0.015
22

0.23

2.3

5.4

Average
Concentration

22
22
22
22

4333
42
18

217
4333
5000

43

10.5
0.09
1.82

0.455
0.14
0.68
0.86

5
0.23
0.04
4.55

0.225
0.04

14.97

0.12

33.33
6.67

20.00
13.33

7
33.33
20.00
13.33
13.33

7

13.00

12
12
12
12

6.12
6.12
6.12
6.12
6.12

12
6.12

12
12
12
12
12

6.12
6.12
3.55
6.12

30
327

113
113
113
113
113
280
113
113
113
280
113
113
113
113
280
113
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AppanfciC-312

Bont» P» Ufca Clam Surmary Statuses
S*jgeiVeai

Defection
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox

10OX
ox
ox
ox
ox
ox
ox
ox

100X
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
oxj

55 170

120

113
280
113
113
113
200
113
113
113
113
200
200
113
113
113
113
113
113
113
113
113
113
99
113
113
113
113
113
113
113
75
113
113
113
113
113
113
113
113
113
113
113
113
113
200
113
113
113

113

ToMTCOO
taal'tCOf

100X
OX

33X
OX
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox
ox

100X
100X
33X
ox

33X
OX
ox

67X
100X
100X

3.40E-03

14OE-O3

151E-02

140E-03

100E-O3
3106-04
3406-03

S.50E-04

1306-03
1.706-04
9306-04

1006-03
150E-03
3406-03

5S06-04

1406-03
1406-03
8006-03

8076-03
367E-04
&17E-04
1S7E-04
SL506-04
2006-O4
1 17E-O4
167E-04
1006-04
Z006-04
1-33E-04
1.336-04
1006-O4
1j006-04
1.006-04
1006-04
1006-03
8.236-O4

iOOe-04
2836-04
1.17E-04
133E-O4
917E-04
1906-04
•151E-03
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Appendix C-3.13

Reference Area Clam Summary Statistics
Sauget Area I

Compounds
Herbicides, ug/kg
2,4,5T "
2 AMP (Siivex)
2,4-0
2,4-OB
Dalapon
Dicariiba "
Dichloroprop
Dinoseb
MCPAj[(4-chloro-2-methylphenoxy)-acetic a
^CPPl2H;4<Noro-2-methylphenoxy)-propan
^eritachlorophenol
Mttals, mfl/kg
Aluminum
Antimony
Arsenic
Jeryiiiuni " '
Cadmium
ihrbrhium
Copper . . .
Cyanide, Total
Lead " ' ' _ " _ ' .' .7'.""
Mercury
Nickel"
Selenium
Silver
Zinc

%Llpld
PCB, ug/kg
Decachlorobiphenyl
Oichibrbbiphenyl
Heptachlorobiphenyl
He'xacWordbipnenyl "
rionochlorobiphenyl
Nonacnlbrbbipheriyl
Octachlorobiphenyi
'entachlorobiphenyl
etrachlorobiphenyl

tĵ bfbbiphenyf 1I..IHI "Ill

Total PCBs
PesUctdes, ug/kg
4,4'-ObD
4,4'-ODE
4.4--ODT
Aldrin
Alpha CNordane
alpha-BHC
beta-BHC
deMa-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
•ndrin ketone

Gamma CNordane
gamma-BHC (Llndane)
HeptacWor
Heptachlor epoxide
Methoxychlor
bxaphene

SVOCs, ug/kg
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Oichlorobenzene
2,Z-Oxybis(1-chloropropane)[bls(2-Chlor
2.4,5-Trichlorophenol
2.4,6-Trichlorophenol
2,4-Oichlorophenol
2,4-Oimethylphenol
2,4-Oinitrophenol
2,4-Oinitrotoluene
2,6-Dinttrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-4,6-dinitrophenol
2-Methyl naphthalene
2-Methylphenol (o-cresol)

Number
Analyzed

3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3

3

3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Number
Detected

3

1

3

1

3
3
3

2

1

3

3

Frequency of
Detection

0%
0%
0%
0%
0%
0%

100%
0%

33%
0%
0%

100%
0%

33%
0%

100%
100%
100%

0%
67%
0%
0%

33%
0%

100%

100%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

Minimum
Detected

6.5

1400

14

0.65

0.16
0.79

1.6

0.44

0.48

21

0.090

Maximum
Detected

87

1400

26

0.65

0.61
2.2
2.4

0.59

0.48

52

0.12

Average
Concentration

20
20
20
20

4000
40
35

200
7467
7333

40

18
0.093

1.8
0.47
0.43

1.5
2.1
5.0

0.42
0.041

4.7
0.31
0.047

36

0.11

25
5

15
10
5

25
15
10
10
5

9.6
9.6
9.6
5.1
5.1
5.1
5.1
5.1
9.6
5.1
9.6
9.6
9.6
9.6
9.6
5.1
5.1
5.1
5.1
51

283
85

85
85
85
85

210
85
85
85

210
85
85
85
85

210
85
85

210
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Table C-3.14
Snail Summary Statistics From Dead Creek Sections B, C, D and Reference Areas

Sauget Area I

Herbicides (ug/kg)
2,4-D
2,4-DB
Dicamba
Dichloroprop
MCPA
MCPP
Pentachlorophenol
Metals (mg/kg)
Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc
% Lipids
PCBs (ug/kg)
Monochlorobiphenyl
Dichlorobiphenyl
Trichlorobiphenyl
Tetrachlorobiphenyl
Pentachlorobiphenyl
Hexachlorobiphenyl
Heptachlorobiphenyl
Octachlorobiphenyl
Nonachlorobiphenyl
Decachlorobiphenyl
Pesticides (ug/kg)
4.4--DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha Chlordane
delta-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
:ndrin aldehyde

Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor

Heptachlor epoxide
Methoxychlor

Number
Analyzed

5
5
5
5
5
5
5

5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5
5
5
5
5
5
5
5
5

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

Number
Detected

1

1
2
3

5
1
5

4
5
5
5

5
1
5
5
5

1
2
3
3

2

1

1
3

2

Detection
Frequency (%)

20

20
40
60

100
20
100

80
100
100
100

100
20
100
100
100

20
40
60
60

40

20

20
60

40

Minimum
Detected

8.4

6400
2600
1.1

320
0.12
1.5

0.07
0.89
10
2.3

1.7
0.49
0.018

12
0.090

22
76
51
26

29

3.7

7.1
9.5

24

Maximum
Detected

8.4

6400
3300

15

710
0.12
2.0

0.67
3.1
120
11

21
0.49
0.068
110
0.26

22
200
250
110

30

3.7

7.1
41

66

Average

5.0
5.0
9.7
50

2080
1780
8.4

504
0.10
1.7

0.46
0.34
1.9
49
5.2

0.04
7.5

0.28
0.047

48
0.16

6.0
6.0
9.4
63
100
49
18
18
30
30

9.1
16
9.1
4.9
4.9
4.9
9.1
4.9
9.1
9.1
9.1
7.9
15
4.9
4.9
20
49
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TaMe C-3.14
Snail Summary Statistics From Dead Creek Sections B. C, D and Reference Areas

Sauget Area I

SVOC» (ugfttfl)

Benzo<a)pyrene
Benzo(b)fluaranlhene
B0nzo(Q.nJ)p8rytane
BenzD<k)lijoranihene
(Mt̂ EViytmyDphlhalate
DwHMUphmatate
rAiA»Mll1 tll^fdtl* aUKwnzo(3.n)an(nriMjttne
DJMnyftjjNhataie
FfcaOrsrttww
lndano(1.2.3-cd)pyfene
Dtadns/Furam (mfkg)
1.2J.4.6.7.8.&OCOO
1.Z3.4.6.7.8.9OCOF
1.Z3.4.6.7.8-HPCOO
1̂ 3.4.6.7.8-HpCOF
1.2J.4.7.8>HpCOF
1i3.4.7.»+ttCOO
1.Z3.4.7.*«*COF

1.2J.6.7.8-H»COD
1.2Jj6.7.8-H*COF
1.2J.7.8.»«*COO
1.Z3.7.8.9-H*COF
l.2J.7.8-PeCOO
1.2J.7.S-J>eCOF
2J.4.6.7.8-HXCOF
2J.4.7.8-P«COF
Z3.7>TCOO
24.7.8-TCOF (avgj
Total HpCOO
To«al̂ )COF
Total HxCOO
JOUtHfCDf
Total P^OO
Total P^OF
Total TCOO

Number
Analyzed

5
5
5
5
5
5

5
5
5

5
5
5
5
5
5
5

Number
Detected

1
1

5

5

5
5
5
3
3
3
3

5 3
5 3
5 3
5 1
5 3
5 3
5 3
5 3
5 3
5 3
5 5
5 5
5 5
5 4
5 3
5 3
5 *

Total TCOF 5 3

Detection
Frequency (%)

20
20

100

100

Minimum
Detected

31
79

78

54

Maximum
Detected

31
79

230

63

100 0.29 13
100 0.0014 6.0
100 0.0077 1.6
60 0.084 1.1
60 0.0054 0.073
60 0.0022 0.0071
60 0.0043 0.029
60 0.0085 0.0599
60 0.0015 0.0121
60 0.0066 0.0239
20 0.0012 0.0012
60 0.0026 0.006
60 0.0006 0.0023
60 0.0028 0.0207
60 0.0021 0.0109
60 0.00061 0.0014
60 0.00385 0.01695
100 0.0204 2.84
100 0.00097 4.16
100 O.OO21 0.368
80 0.00039 0.635
60 0.0353 0.138
60 0.0351 0.192
80 0.00035 0.526
60 0.0533 0.231

Average

i noi\J£.

91
101
102
102
133
102
1 rtO1Û
59
102
102

3.7
1.5

0.44
0.28
0.018
0.0028

0.00824
0.01718
0.00362
0.0085

0.00032
0.00236
0.00082
0.00646
0.00353

0.000672
0.00562
0.8091

1.057034
0.11636
0.179188
0.04508
0.06381
0.13329
0.08108

One-tuff Bw detection im* a used to represent noo-detects in the calculation of avers
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Appendix C-4.1
Summary Statistics for Background Surface Soil

Sauget Area I

Method

8280A
HERB
HERB
HERB

METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS

METALS
METALS

PCB
PEST
PEST

SVOA
SVOA
SVOA

SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
VOA
VOA

Conmtunt

1998 Total TEQ w/ EMPC as ND
MCPP|2-(4-chloro-2-methylprienoxy)-propan

2,4,5-TP (Sirvex)
MCPA[(4-chlom-2-melhylpheno>r)-acetic a

Aluminum
Iron
Lead

Magnesium
Manganese

Mercury
Molybdenum

Nickel
Potassium

SHver
Sodium

Antimony
Arsenic
Barium

Beryllium
Cadmium
Chromium

Cobalt
Copper

vanadium
Zinc

Calcium

Total PCBs
4,4'-DDT

4.4'-DDE
bis(2-Ethylhexy1)phthalate

Anthracene

Pyrene
Benzo(g.h.i)perylene
Berco(b)fluorantrwne

Fluoranthene
Benzo(k)fluoranthene

Chrysene
Benzo(a)pyrene

Benzo<a)anthracene
Dietlrylphthalate

Di-n-butylphthalale
Phenanthrene

Carbazok)
Pentachlorophenol

2-Hexanone
Methylene chloride (DicMoromethane)

Unlti

ppb
ug/Vgdw
ug/kgdw
up/kg dw

mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kg<hv
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw

ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw

ug/kgdw
ug/kgdw

Number of
Sjmpl««
AiuilvMd

3
3

3

3

3

3
3

3
3
3
3
3

3
3
3

1
3

3

3
3

3
3

3

3
3

3

3

3

3

3

3

3
3

3

3
3

3

3
3

3

3
3
3

3
3
3

Number or
Dated*

3

3
3

3

3
3

3
3
3
3
3
3

3
2
1
1

3

3

3
3

3
3

3

3
3

3

2

1
1

2
1

2
2

2

2

2

2
2

2

3
2

2
1

2
1
2

Frequency of
Detection

100%

100%

100%

100*

100%

100%

100%

100%

100%

100%

100%

100%

100%

67%

33%
100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

67%

33%

33%

67%
33%

67%

67%

67%

67%

67%

67%
67%

67%

100%

67%
67%

33%

67%

33%
67%

Samples for
SfatlcticB

3
3

3

3

3

3
3

3
3

3
3
3
3
3

3
1

3

3

3
3
3

3
3

3

3
3

3

3

3
3
1

3

2
2

3

3
3

3
3

3
3
3
1

3

3
3

Shaplro-Wllkt'i Ten
lorNormilltyH)

DitMlt Distribution

Lognormal
Normal

Normal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognonnal
Lognormal
Lognormal

Normal
Normal

Lognormal
Lognormal

NC
Lognormal

Normal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal

NC
Lognonnal
Lognormal

Lognormal
Lognormal

Normal
Lognonnal
Lognonnal
Lognormal

Normal
Lognonnal
Lognormal

NC
Lognormal

Normal
Lognonnal

Summary StatMIc*

Minimum

4.72E-03
2.50E+03
5.80E+00
4306*03
6.106+03
1.506*04
2.406*01
3.206+03
3.006*02
4.40E-02
7.20E-01
1.5OE»01
1. 306+03

3.25E-01
5.00E»01
1 906*00

6.606+00
1.106*02
4.50E-01
5.206-01
1 706*01
5.506+00
3.506*01
2.806*01
B.2OE+01
4.006+03
1.006+01
2.006+00
2.006+00
1.056+02
8.006+01
1.13E+02
4.50E+01
6906+01
1.136*02
6.00E+01
9.70E*01
6.00E+01
7706+01
6.00E+01
1.05E+02
1.006+02
3.20E+01
2.55E+02
1.456+01
1.70E+00

Mean

6.196-02
4.98E+03
6.68E+00
7.25E+03
1.27E+04
1.906+04
9.256+01
8.62E+03
4.426+OZ
8.876-02
1.016+00
2.136+01
2.376+03
6.756-01
2.886+02
1. 906+00
9.57E+00
1.82E+02
7.536-01
4.32E+00
1.97E+01
7.776+00
1.056+02
3.45E+01
4.04E+02
1.68E+04
6.00E+02
7.06E+00
B.06E+00
1.61E+02
6.006+01
2.166+02
6.356+01
6.956+01
2.516+02
1.046+02
1.376+02
9.336+01
1.20E+02
9.33E+01
1.566+02
1.68E+02
3.206+01
3.71E+02
1.656+01
5.696+00

Maximum

1.726-01
6.556*03
1.10E+01
1.306+04
1.906+04
2.506+04
1.806+02
1.70E+04
5.3SE+02
1.406-01
1.406+00
2.80E+01
3.506+03
1.106+00
7.506+02
1. 906+00
1.30E+01
2.356+02
1.10E+00
9.406+00
2.506+01
1.04E+01
1.906+02
4.45E+01
8206+02
4.006+04
1.71E+03
1.70E+01
2.006+01
2.86E+02
8.006+01
3.606+02
8.206+01

1.10E+02
4.406+02
1.406+02
2.00E+02
1.50E+02

1.706+02
1.106+02
2.40E+02
2.906+02
3.20E+01
5.616+02
1.806+01
1.20E+01

•5% Upper
Confidence Limit

UCL(b)

9.556+13
8.65E+03
1.31E+01
2.93E+05
7.29E+04
3.95E+04
1.38E+06
7.47E+08
6.57E+02
2.06E+00
3.026+00
3.236+01
4.226+03
2.206+01
3.676+11

NC
2.906+01
2.906+02
4.90E+OX)
2.50E+09
3.436*01
2.09E+01
B.98E+04
6.536+01
1.23E+06
1.956+10
1.91E+30
6.84E+08
7.22E+07
2.15E+03

NC
5.37E+03

NC

NC
2.04E+04
1.736+02
5.42E+02
8.836+02
5.25E+02
1.42E+02
9.51E+02
4.04E+03

NC
1.90E+03
1.95E+01
5.83E+04

Sit. Concentration (c)

1.72E-01
6.55E+03
1.106+01
1.306+04
1906+04
2.506+04
1.806+02
1.706*04
5.356+02
140E-01
1.40E+00
2.80E+01
3.50E+03
1.106+00
7.50E+02
1.906+00
1.306+01
2.356+02
uae+o?
9.406+00
2,506+01
1.04E+01
1. 906+02
4.456+01
8.206+02
4.006+04
1.716+03
1.706+01
2.00E+01
2.686+02
B.OOE+01
3.606+02
8.206+01
1 106*02
4,406+02
1.406+02
2.006+02
1.506+02
1,706+02
1 10E+02
2,406+02
2.906+02
3.20E+01
561E+02
1.806+01
1.206+01
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ApptndU C-4.I
Summary BliOKkt tot PloodpUIn Surface toll
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Appendix C-4.2
Summary Statistics for Floodplaln Surface Soil

Sauget Area I

Method

PEST
PEST
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
VOA
VOA
VOA
VOA
VOA
VOA
VOA
VOA
VOA
VOA
VOA

CaratttUMtt

Endrin aldehyde
Heptachlor

bis(2-Ethylhej<yl)phthalate
Anthracene

Pyrene
Dtoenzofuran

Benzo(g,h,l)perylene
lndeno(1,2,3-cd)pyrene
Benzo(b)fiuoranthene

Fluoranthene
Benzo(k)fluoranthene

Acenaphthylene
Chrysene

Benzo(a)pyrene
Dibenzo(a,h)anthracene

Benzo(a)anthrac8ne
Acenaphthene
DIethylphthalate

Di-n-butylphmalate
Phenanthrene

Butylbenzylplithalate
Ruorene

Cartaazde
Pentachlofophenol

Naphthalene
2-Methylnaphtnalene

Ethylbenzene
Toluene

Chlorobenzene
Xylenes, Total
2-Hexanone

Acetone
Benzene

Methytene chloride (Dtehloromethane)
Cartxxi disulfide

2-Butanone (MEK)
Trichloroethene

Ontti -

ug/kgdw
ug/kg dw
ug/kg dw
ug/kgdw
ug/kg dw
ug/kg dw
ug/kg dw
ug/Vg dw
ug/kg dw
ug/kg dw
ug/kg dw
ug/kg dw
ug/kg dw
ug/kg dw
ug/kgdw
ug/kg dw
ug/Kg dw
ug/kgdw
ug/kgdw
ug/kg dw
ug/kg dw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kg dw
ug/kg dw
ug/kgdw
ug/kgdw
ugkgdw
ug/kgdw
ug/kg dw
ug/kgdw
ug/kg dw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw

Hunter of
Sampln

65
85
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65
65

Number of

3
4
10
15
32
5

24
18
36
39
26
4
41
26
12
37
9
1

10
34
3
7
11
36
2
3
1

13
1
1

3
32
5
3
3

23
4

Frequency of

5%
6%
29%
23%

49%
8%
37%
28%
55%
60%
40%
6%
63%
40%
18%
57%
14%
2%
15%
52%
5%
11%
17%
55%
3%
5%
2%
20%
2%
2%
5%
49%
8%
5%
5%
35%
6%

Number of
Sample* for
Stiflitle*.

60
65
65
65
65
65
65
65
65
65
65
4
65
65
65
65
65
1

65
65
65
65
65
65
2
3
47
65
64
65
3
65
65
6
65
65
65

Shiplro-Wllk.1. Test
forNormalttyfi)

DataMt Distribution

Log-normal
Lognotmal
Lognormal
Lognonnal
Lognonnal
Lognormal
Lognormal
Lognonnal
Lognormal
Lognormal
Lognonnal
Lognormal
Lognonnal
Lognormal
Lognormal
Lognormal
Lognormal

NC
Lognormal
Lognormal
Lognormal
Lognormal
Lognormal
Lognonnal

Normal
Lognormal

Normal
Lognormal
Lognormal
Lognonnal

Normal

Lognonnal
Lognormal

Normal
Lognormal
Lognonnal
Lognormal

Summary Statistics

Minimum

2.40E-01
3.40E-01
2.90E+01
2.60E+01
7.20E+01
4.50E+01
3.80E+01
5.10E+01
2.70E+01
3.70E+01
3.70E+01
2.40E+01
2.80E+01
4.30E+01
2.60E+01
2.30E+01
1.60E-K11
3.90E+01
3.20E+01
2.20E+01
5.706+01
4.40E+01
5.80E+01
2.21E+02
4.10E+01
6.15E+01
2.05E+00
2.05E+00
2.05E+00
2.05E+00
4.80E+00
2.05E+01
1.80E+00
1.80E+00
2.05E+00
9.10E+00
2.05E+OO

Mean

1.97E+00
2.79E+00
1.04E+02
1.58E+02
533E+02
109E-K12
1.97E+02
1.92E+02
3.03E+02
6.48E+02
2.72E+02
4.55E+01
3.40E+02
2.61 E+02
8.91 E+01
2.93E+02
1.19E*02
3.90E+01
9.46E+01
4.61 E+02
9.97E-KJ1
1.26E+02
1.25E+02
2.67E+02
6.00E+01
6.62E*01
2.73E+00
3.19E+00
288E+00
2.91 E+00
6.10E+00
1.77E+02
2.88E+00
2.16E+00
2.90E+00
1.93E*01
2.97E+00

• ' Maximum : :

5.08E+00
9.10E+01
4.30E+02
2.30E+03
8.50E+03
7.70E+02
2.20E+03
200E+03
440E+03
1.00E+04
3.40E+03
7.50E+01
4.90E+03
3.60E+03
8.10E+02
4.30E-X13
1.20E+03
390E+01
1.70E+02
920E+O3
3.40E+02
1.40E+03
1.00E+03
7.40E+02
7.90E+01
7.20E+01
3.00E*OO
1.20E+01
4.00E+00
4.20E+00
8.90E+00
6.70E+02
4.80E+00
2.40E+00
4.30E+00
4.70E+01
6.20E+00

9514 Upper
Confidence Limit

UCL(b) :

2.16E+00
1.98E+00
1.11E+02
1.52E+02
4.43E+02
1.12E+02
2.01E+02
1.95E-KI2
2.82E+02
5.58E+02
2.49E+02
1.74E+02
3.19E+02
2.26E+02
9.03E+01
2.66E+02
1.24E+02

NC
1.00E+02
3.66E+02
1.03E+02
1.26E+02
1.27E+02
278E+02
1.BOE+02

NC
2.78E+00
3.34E+00
2.95E+OO
2.99E+00
8.01E+00
2.83E+02
2.97E+00
2.36E+00
298E+00
2.09E+01
3.07E+00

SN* GonantreVon (c)

2.16E+00
1.98E+00
1.11E+02
1.52E+02
4.43E+02
1.12E+02
2.01 E+02
1.95E+02
2.82E+02
5.58E+02
2.49E+02
7.50E+01
3.19E+02
2.26E+02
9.03E+01
2.66E+02
1.24E+02
3.90E+01
1.00E+02
366E+02
1.03E+02
1.26E+02
1.27E+02
2.78E+02
7.90E+01
7.20E+01
2.78E+00
3.34E+00
2.95E+00
2.99E+00
8.90E+00
2.83E+02
2.97E+00
2.36E+00
2.98E+00
2.09E+01
3.07E+00

Page 2 of 2



•wmmtiy tuitotlct »o» •*» 0 »urt»c« tell
tougtrf Ana I

.0(1



Appendix C-4.4

Summary Statistics for Site H Surface Soil

Sauget Area I

Method ,'.'

82804
HERB

METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS

PCS
PEST
PEST
PEST
PEST
PEST
PEST
PEST
PEST
PEST
SVOA
SVGA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
VOA
VOA
VOA

.';'" • . ; • . .-"j&wifHHBtil.;- • • . • • ; • • • • : ; • • : -

1996 Total TEO w/ EMPC as ND
2.4-DB

Aluminum
Iron

Lead
Magnesium
Manganese

Mercury
Molybdenum

Nickel
Potassium

Siwr
Sodium
Thallium
Antimony
Arcenfc
Barium

Beryl lum
Cadmum
Chromium

Cobalt
Copper

Vanadium
Zinc

Calcium
Selenium

Total PCBs
Heptachk>rerx»dde

AUrin
Endosumm «

4.4'-DDT

Gamma Chlordane
endrtnkeOne
Methoxychlor

4.4-DD6
Heptachtor

bls(2-eifr»fn»ryl)pntnalate
Pyrene

Benzo(rj,h,l)peryene
lndeno(1.2.3-cd)pyrane
Ben̂ mbtaaoranhene

Fluoranthene
Benzo(k)nuoranlhene

ChryMne
Benzo(a)pyrene

Benzo(a)anthracene
Phenanthrene

Pentachlorophenol
Tetrachtoroethene

2-Hexanone

- Ur*»

ug/kg
ug/kgdw
mgAgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw

mg/kgdw
mg/kgdw
mo/kg dw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mgfegdw
mg/kgdw
mg/kgdw
mg/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
upfcgdw
ugAgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ugAgdw
ug/kgdw
ug/kgdw
ug/kgdw
uo/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ugAgdw
ug/kgdw
ug/kgdw
ugAgdw

<**>*»

Number of
8ampH»

4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

NyrnbarpX

4
2
4
4

4
4
4
4
4
4
4
3
4
1
4
4
4
4
4
4
4
4
4
4

4
3
3
3

2
1
3
2
3
2
3
1

2
3
1

2
3
3
3
3
3
3
1
1
1
1
1

Frequency of

100%

50%

100%

100%

100%

100%

100%

100%

100%

100%

100%

75%
100%

25%
100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

75%
75%
75%
50%
25%
75%
50%
75%
50%

75%
25%
50%

75%
25%
50%
75%
75%
75%
75%
75%
75%
25%
25%
25%
25%
25%

Number of
Swnpleifor

Sorlhttka
4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

3

4

4

4

4

4

3
4
4

4
4
4
4
4
4
4
4
4
4
4
1
3

Shaplro-vmke'lTetf
forNonmmyM

DaUMt Distribution

Lognomul
Normal

Lognormal
Normal
Normal
Normal
Normal

Lognormal
Lognormal
Lognofmal
Lognormal

Normal
Normal

Lognormal
Normal

Lognormal
Normal

Lognormal
Loonormal

Normal
Lognormal

Normal
Lognormal
Lognormal
Lognormal
Lognormal

Normal
Lognormal
Normal

Lognormal
Lognormal
Normal

Lognormal
Lognormal
Lognormal
Lognofmal
Lognonnal

Normal
Lognonnal
Lognonnal
Lognonnal
Normal

Lognonnal
Lognonnal

Normal
Lognormal
Lognonnal
Normal

Lognonnal
NC

Normal

Sum

M()1.jiijrt

3.45E-02
4.30E»00
4.30E+03
1.40EKM
5.30E*01
6.90E402
9.90E+01
S.40E-02
g.aoE-oi
2.00E*01
B30E+02
5.10E-01
1.10E+02
4.70E-01
690E-OI
6.50E*00
9.90E-M3I
7.30E-01
2.70E*00
1.50E+01
5.20E«00
2.00E+02
2.00E+01
3.50E+02
5.90E«03
4.20E-01
8.50E-MM
5BOE-01
g.OOE-01
1.70E*00
1.70E*00
g.OOE-01
1.40E-HX)
900E+00
1.70E+00
g.ooE-ot
9.00E+01
g.ooE«oi
9.00E-01
8.70E*01
g.ooE*oi
9.00E+01
8.20E+01
g.ooE*oi
4.706*01
900E»01
g.ooE*oi
2.25E*02
2.S5E*00
5.70E*00
2.55E*00

rary Statistic

:M»an

5.33E-01
6.74E*00
7.95E*03
1.B3E*04
1.4SE*02
2.02E*03
4.376*02
2.84E-01
4.85E+00
3.40E*Ot
1.18E*03
1.3BE*00
2.48E*02
1.01E*00
1.57E*00
2^8E*01
1.12E*02
1.52E*00
B.036*00
1.95E+01
1.006*01
3.756*02
3.00E«01
1.286*03
1.76E*04
1.586*00
e.OOE*02
1.B4E*01
8.21E*00
3.576*00
4.51E*01
1.47E*01
2.506*01
4.54E*01
3.44E*01
t^8E*00
1.04E+02
1.586*02
1.81E*02
9.18E*01
1.13E*02
1.706*02
9.886*01
1.58E*02
g.93E*01
1.04E*02
963E+01
2.326*02
8.736*00
5.706*00
3.42E*00

»•

MuiUiMri

I29E+00
970E*00
1.406*04
1806*04
2.30E+02
2.50E*03
7.20E*02
7.706-01
1.106*01
7.006*01
1.80E*O3
2.70E*00
3.906*02
2.506*00
2.306*00
8.40E*01
1.20E*02
3.806*00
2.206*01
2.30E*01
2.00E*01
4.80E*02
4.50E*01
3.806*03
4.20E+04
4.706*00
1.52E*03
4.406*01
2.10E*01
7.206*00
1.106*02
3.006*01
8.206*01
1.30E*02
8.806*01
2.00E*00
1.206*02
1.906*02
3.706*02
1.00E*02
1.406*02
2.40E*02
1.306+02
3.006+02
1 .406*02
1.306*02
1.106*02
2.41E*02
1.70E*01
5.706*00
4.30E*00

95% Upper
Confidence UmK

UCI.<D)

1.776*05
9.946*00
3.92E+04
1.83E+04
2.446*02
3.076*03
7.396*02
1.426*02
9.826*02
2.1SE*02
1.896*03
2.646*00
3.966*02
3.006+01
2.376*00
7.22E+03
1.24E+02
4.896*01
2.17E+03
2.346*01
8.81E«01
5.33E+02
8.906+01
8.29E+05
1.07E*08
9.426*02
1.58E+03
1.11E+12
1.94E+01
1.856+03
1.17E+10
3.356+01
1.02E*10
2.006+05
8.006+08
8.28E+00
1.266*02
2.13E*02
2.176*03

NC
1.54E*02
2.506*02
1.37E*02
7.34E*02
1.45E*02
1.336*02

NC
2.41E*02
2.98E*02

NC
4.896*00

StttConcentrsrttonle)

1 .296*00
9.706+00
140E+04
1606+04
2.30E+02
2.50E+03
7.20E*02
7.70E-01
1.106+01
7.00E+01
1.606*03
2.64E«00
390E*02
2.506*00
2.306*00
6.40E*01
I.20E*02
3.806*00
220E*01
2.306*01
2.0OE*01
4.80E*02
4.506*01
3.606*03
4.206*04
4.70E*00
1.52E*03
4.406+01
1.94E+01
7.206+00
1.10E+02
3.006+01
8206+01
1.306*02
8.606+01
2.006+00
1.20E+02
1.90E+02
3.70E+02
1.006*02
1.40E*02
2.40E*02
1.306+02
3.00E+02
1.40E*02
(.306*02
1.10E*02
2.41E*02
1.70E*01
5.70E*00
4.30E*00
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twnmtry lUIMjtK* (w IN* I turtle* »oH

UtTAU
UCTAIS

MFTAIS
MM At A

MM AIR

MMAIIt
MM Alb

MM Alt

MMAia
MtlAtft
MM Alt

UCIAIB
MtlAlU
MMA1S
MC1ALI
MttAll
MtTAll
MMAIS
MFtAIS
Mr IAI !1

MF1AIS
MLIAIS

PCB
PEST
PtSt
PES1

PEST
PESt
PESt
PESt

PEIt
PBSt
PCIT
PtRI
Pt»t
reit
PCIT
KIT
IVOA
IVOA

IVOA
IVOA
SVOA
IVOA
IVOA
SVOA
IVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA

Itn*) Tei* ISO «f SMPC m NO
>.4QfJ

Akmrun

WjgnMum

lurun

CWMun

C.tfcun
9«Mini
imm PCBI

AKXVi
FndoMfin II

4.4'.00t

DUMfln
tr**1n

MflihowyiMu*
44.000

Fnann •KMHy*.
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BmnXblfluoranUim
Fluormthww
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"*»«*•
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ugAfl*.

ugAfdw
ugAgdw
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uoftgdw

uoAgdw

100%
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100%

100%

i am
100%
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100%

100%
100*
100%
100%
100%

100%

100%

100%

100%

100%

100%

ino%
117%

100%
100%
100%
100%
100%
100%
100%

100%

2S%
M%

100%

29%
79%
90%

100%

79%
79%
75*
90%

ingnamm

NrtmtJ
Nnmul

lagnwmjri

IngnnmiHl

UmnomuH
NC

Lagmmti

lagngmm
Ugnomuii
Ugnemul
ingnomm

NC
Ingnnnnil

NC
lagnamm

UflivwmX
NC

Norn*
L«gnomuM
Laonomal
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Lagraxmil

Lognonnil

IflW.OO
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HIM .01
7201.01
4HOB-OI
1MC*0>

3 »>«*01
2M(«01
I90l*0t
1208*01
140C*02

• OOCtOI
800C-OI
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120e*02
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4.ME*OI

li IV 01
1 IJT.OI
11VOI
I 2IC01

I 4W"03

i inr-on
1 lit.04
4 HIE"01

704e*01
HJ2E-01
I03C*03

lnlt.03

24M*OI
mwe-oi
4«OI*01
4 IMS.03
n/nt-oi

230C-02

• 201*01
139C«09
>291*01
4«ae.oj
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i«oe»03
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NC
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ixm-H
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»2lt!0«

NC
33M*m

NC
2828-02
J37J.OS

2 3M*02
NC

1 14C*00
100C*02
9«2C*Og
7<4e*o«
40W*Ot
232C*10
108E.OU

993E>07
2 671-00
444E»04

I Jft.OI
Jtlf. 01
• ODt.03
l«t.04
I4IC.01

i unt.cu
i uufc.oo
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I w*.ol

• 4UE.UO

i ;uf.00
i tor.01

i onF'On

i } IF 'V-
I 40E«02

JW>02
nnoC'02
4 OOF.07
7WlF'tX)
MTt-ni
rnoF-02

2406.02
1 OOF 40)

not*.oi
7DOF.02

1 W*"04

1 lOt .02
730t*02
ISOt'02
I20C.01
4 70J.05
1 OOC.02
IOOC*01
iaoe*03
2BOI*03
oooe*o3

2206.03
220E.03
3»OE»02
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Appendix C-4.5

Summary Statlttic* for Site I Surface Soil

Sauget Area I

Method

SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
VOA

CanOiuut

Benzo{8)antiiracone
Dl-n-butylprithalate

Plwnantlnne
Fluorene

Carbazole
PentacHorophenol

2-NHroanlHne
Toluene

Unit*

ug/kgdw
ug/kgdw
ugAgdw
ug/kgdw
ugAgdw
ug/kgdw
ug/kgdw
ug/Vgdw

Sampte.
Aruhnd

4

4
4
4
4
4
4
4

Number of
Detect!

3
1
4
1
1
4
1
1

Frequency of
Detection

75%
25%
100%
25%
25%
100%

25%
25%

Number of
SimptHfor
SUtMfce

4
1

4
4
4
4
1
4

StapJro-Wllke'tTest
forNormlltyd)

Daluet Distribution

Loonormal
NC

Lognormal
Lognormal
Lognormal
Lognormal

NC
Normal

Summary Statlitlct

Minimum

7.80E*01
520E+01
5.00E+01
850E+01
8.50E«01
2.20E»02
1.60E*02
2.35E»00

Mean

6.53E*02
5.20E*01
88OE*02
1.25E+02
1.48E*02
8.34E*02
1.60E*02
2.69E»00

Maxbrum

2.20E«03
5.20E*01
3.30E+03
2.30E»02
3.206*02
1.85E»03
1.60Et02
330E+00

MS Upper
ConfMtence Umlt

UCL(b)

1.36E+06

NC
3.21E+11
4.33E+02
1.30E+03
633E*(M

NC
339E+00

Site Concentration (c)

2.20E»03
5.20E*01
330E*03
2.30E+02
3.20E+02
1.85E*03
1.60E+02
3.30E*00
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Aop*n4l> C-4 t

lumnury lUIMIMt te» til* t turtle* to*

tiugtt ATM I

-UP*

MCTAU

UtlAll

•"•*•*.

"•*»•"

HMRWV

MtlAll
UflAlft

MCIAIB

MCIAIR

UCTALI

MtlAll

MtTAll

MTTALI

MtlAll

Mt TAl I

MCTAL3
MriAlfl

UFIAIS

MF1AIS

MT.IALS

PCB

pest

pest
rest
PfST

PtSt

Pt»t

PSST

PtSt

PMT
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SVOA

RVOA

RVOA
IVOA

SVOA

IVOA

IVOA

IVOA
SVOA

IVOA

IVOA

SVOA

SVOA

SVOA

SVOA

SVOA

SVOA

SVOA

SVOA

VOA

"*>«••

noAtJOii

mg/m*»

/nc
r«oum

•Mmun
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nMdm

MMMlyCNof
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Mm
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Appendix C-4.7

Summary Statistic* for Site N Surface Soil

Sauget Area I

Method

8280A
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS
METALS

PCB

PEST
PEST
PEST
PEST
PEST
PEST
PEST
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA
SVOA

' ''I. .,„ Constituent;.....,.:- „..-..'

1996 Total TEQ w/ EMPC as ND
Aluminum

Iron
Lead

Magnesium
Manganese

Mercury
Molybdenum

Nickel
Potassium
Antrmony
Arsenic
Barium

Cadmium
Cnrornlum

Cobalt
Copper

Vanadium
Zinc

Calcium
Selenium

Total PCBs
Aldrin

beta-BHC
4.4'-DDT

Alpha Chlordane
Gamma Chlordane

OleUrin
Methonychlor

bls(2-Ethylhexyl)phlhalate
Anthracene

Pyrene
Benzo(g.h,l)perytane

lndeno(1.2>cd)pyrene
Benzo<b)fluoranthene

Fluoranthene
Benzo(k)fluoranthene

Chrysene
Benzo(a)pyrane

Dibenzo(a,h)anthracane
Benzo(a)anthracene

Phenanthrene
Pentachtorophenol

Unto

ug/kg
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
mg/kgdw
ug/kg dw
ug/kg dw
ug/kg dw
ug/kg dw
ug/kgdw
ug/kg dw
ug/kgdw
ug/kgdw
ug/kg tfw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw
ug/kgdw

Number of
Simples
Anirvud

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

Number Hi
Detect*

4
4
4
4
4
4
4
4
4
4
1
4
4
4
4
4
4
4
4
4
1
1
1
1
1
1
1
1
1
1
3
4
1
3
4
4
4
4
4
2
4
4
4

Detection
100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

25%
100%

100%

100%

100%

100%

100%

100%

100%

100%

25%
25%
25%
25%
25%
25%
25%
25%
25%
25%
75%
100%

25%
75%
100%

100%

100%

100%

100%

50%
100%

100%

100%

Number of
Samples ter

4
4
4
4

4
4
4
4
4
4
1
4
4
4
4
4
4
4
4
4
4

4
3
3
4
3
4
3
4
4
3
4
4
4
4
4
4
4
4
4
4
4
4

Sr»ptro-Wllk«'lT.«
forNorm»IHy(i)

•̂tAMt DtStmHntfon

Log normal
Log normal

Normal
Log normal
Log normal

Normal
Lognormal
Log normal

Normal
Normal

NC
Lognormal

Normal
Luyiunnal
Lognormal
Lognormal
Lognormal
Lognormal

Normal
Lognomial
Lognormal
Lognormal

Normal
Lognormal
Lognormal

Normal
Lognormal
Lognormal
Lognormal
Lognormal

Normal
Normal

Lognormal
Lognotmal
Lognormal

Normal
Normal

Lognormal
Lognofmal

Normal
Normal
Normal

Lognormal

Summary Statistic*

Minimum

3.90E-03
7.50E*03
1.306+04
1.90E+01
5.20E+03
2.80E*02
3.10E-02
7.006-01
1.50E*01
120E+03
7.10E-01
5.506+00
1.40E*02
300E-01
1.206*01
5.60E*00
1.60E+01
2.106+01
6.20E*01
1.606+04
4.95E-01
9.006+00
9.00E-01
2.70E-01
1.75E+00
9.00E-01
9.00E-01
1.75E+00
9.00E+00
9.006+01
3.60E+01
1.50E+02
9.00E1-01
8.75E+01
5.90E1-01
1.706+02
a.OOE*01
6.80E+01
7.20E*01
490Et01

7.00E+01
8.00E1-01
2.32E«02

Mian

9.78E-02
8.75E+03
1.43E+04
138E*02
7.18E*03
3.74E+02
678E-02
1.03E*00
1.61E*01
1.40E«03
7 106-01
8.33E+00
5.93E+02
8.46E-01
1.65E+01
5.84E*00
5.01E*01
2.3BE*01
1.49E»02
5.736*04
5.69E-01
5.13E*01
1.03E*00
2.93E-01
202E»00
9.67E-01
1.38E*00
1.89E*00
2.06E«01
1.01E+02
4.70E*01
3.416+02
1.44E1-02
1.44E+02
1.65E+02
3.93E«02
218E+02
2.00E+02
1.87E»02
7.256+01
1.886+02
1.76E+02
3.07E+02

Maximum

3.45E-01
1.10E+04
1.50E+04

4.10E+02
1.15E+04
4.10E+02
9.50E-02
1.45E+00
1.70E+01
1.606*03
7.106-01
7.30E+00
1.206+03
1.50E+00

1.806+01
6.15E+00
1.106+02
2.906+01
2.506+02
1.096+05
6.SOE-01
1.786+02
1.28E+00
3.386-01
2.706+00
1.10E+00
1.856+00
2.136+00
5.506+01
1.30E+02
5.80E+01
5.506+02
3.00E+02
2.506+02
3.206+02
8.10E+02
3.806+02
3.10E+02
3.30E+02
1.10E+02
2.70E+02
2.60E+02
4.74E+02

95% Upper
Confidence UmH

UCL(b)

2.91E+07
1.14E+04
1.54E+04
5.83E+08
1.59E+04
4.47E+02
3.52E-01
1.82E+00
1.716+01
1.81E+03

NC
7.476+00
1.21E+03
1.18E+01
229E+01

NC
2.286+03
2.946+01
2.61 E+02
1.996+06
6.91E-01
5.086+06
1.39E+00
3.826-01
2.82E+00
1.18E+00
3.73E+00
2.33E+00
1.406+03
1.33E+02
8556+01
5.51 E+02
9.686+02
5.70E+02
3.556+03
6276+02
3.70E+02
1.436+03
2.74E+03
1.07E+02
2.77E+02
2.63E+02
6.13E+02

SKe Concentration (c)

3.456-01
1.10E+04
1.50E+04
4.106+02
1.156+04
4.10E+02
950E-02
1.45E+00
1.70E+01
1.60E+03
7.106-01
7.306+00
1.20E+03
1.50E+00
1.80E+01
6.15E+00
1.106+02
2.906+01
2.50E+02
1.09E+05
6BOE-01
1.78E+02
1.28E+00
3.38E-01
2.70E+00
1.106+00
1.856+00
2.136*00
5.50E+01
1.30E+02
5.806+01
5.506+02
3.006+02
2.506+02
3.206+02
6.106+02
3.606+02
3.106+02
3.306*02
1.07E*02
2.70E+02
2.606*02
4.74E+02

Page 1 of 1



SeiE-Cn
£ 166-01
<3SE-Oi

5S1E-11
1206-02
43SE-0-
358E-OC

4.956-01
141E-02

496E-01
6ASE-H31
140E-C1
738E»00
ersE-oo
1 ME-O1
3 set -oo
«88E-01

17B6-01
87S6*00
371E-01
356E-00
1366*02
231E*D2
6306-X
257E-KIO
1546*01
187E*04
B49E-OC
1 11E-01
4.596-04
4536*01
610E*OC
2336*01
477E*03
1.406*01
1BSE*04
S3BE*02
1 16E-01
9S5E-02
2J96-01
5SOE-01
222E-03
17B6-01

1006*31
aree-oc
3716*01
3566-OC
13SE*02

299E-00
267E-OC
SSSE-00

EJXIE-OC
2.676*00
8446-OC
1J08E*0«
8«9E-OC
1 116*01
4.106*04
4-536*01
6:06-00
2336-01
477EXO
1406-01
1O56*04
5386-3
1 166*91
2296*02
2296*01

SS2E-OC
sine -03
1 53E-01

700E-OC
1 73E-KX
1M6-O2
i 16E-01
936E«01

205E-C1
i 736-OZ
B9CE-OD
'. 91E«01
25S6-01
ssce-oe
6586-OC

13E«C1

32«6*02
1.766*01
3306-01
2296*01
IfflE-Oi
6.586*00
1 136-01
4066*01
1.736*04

2J96-01
1996-01
6596*00
1 136*01
4066-01

275E-OS
3.*36*m
7.116*00
17aE*02
5436*03
7^06*01
5-146*01
1706*02

1206*01
4.436*03
3306*01
aoce-ct

iaE-02
4156*01
aase-oc
4446*02
1026*03
7QC6-01

164E-01
l»eE-OC
1*96-02
4756-02
700E-01

tn JMC r rv- cacjiatorj», - OW) tuueujuona K : 9) T» acuicry 4 sonslcs tor ucsurface sol
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Appendix C-4.9
Summary Statistics for Site H Subsurface Soil

Sauget Area I

Constituent

1 ,2.4-Trichlorobenzene
1 ,2-Dichlorobenzene
1,2-Dichloroethane
1 ,3-Dichlorobenzene
1.4-Oichlorobenzene
2.4.6-Tnchlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Butanone (MEK)
2-Methylnapthalene
4,4'-DDE
4,4'-DDT
4-4'-DDD
4-Methyl-2-pentanone
4-Methylphenol
4-Nitroaniline
Acenapthylene
Acetone
Aluminum
Anthracene
Arsenic
Barium
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,l)pery<ene
Benzole acid
Benzyl alcohol
Cadmium
Chkxobenzene
Chloroform
^hi uVium

Chrysene
Cobalt
Copper
Cyanide
Di-N-butyl phthalate
Dibenofuran
>benzo(a,h)anthracene

Ethylbenzene
Fluoranthene
Fluorene
Hexachlorobenzene
ldeno(1.2,3-cd)pyrene
Iron
Lead
Manganese
Mercury
Methytene chloride
N-Nitrosodiphenylamine
Napthalene
Nickel
Phenanthrene
Phenol
Pyrene
Selenium
Silver
Total PCBs
Tetrachloroethene
Thallium
in

Toluene
Total Xylenes
Trichloroethene
Vanadium
Zinc
bis(2-ethylhexyl)phthalate

Number of
Samples fo
Statistics (a

6
3
1
3
5
2
5
1
5
3
2
2
1
4
1
1
3
11
11
4
2
11
7
3
2
3
2
2
1
4
6
2
8
3
5
8
2
e
4
1
3
4
3
1
1
11
2
11
3
11
1
4
10
6
1
3
1
2
7
1
1
3
5
3
1
6
11
4

Shaplro-Wllke's
Test for

Normality

Dataaet
Distribution

Lognormal
Lognormal
NC
Lognormal
Lognormal
NC
Lognormal
NC
Normal
Lognormal
Normal
Normal
NC
Lognormal
NC
NC
Lognormal
Lognormal
Lognormal
Lognormal
NC
Lognormal
Lognormal
Lognormal
NC
Lognormal
NC
Lognormal
NC
Normal
.OQnonrsf

Normal
ognormal
ognormal
ognormal
ognormal

NC
ognormal
ognormal

NC
4ormal
.ognormal
ognormal
C
C

.ognormal
C
ognormal
ognormal
ognormal
C
ognormal
ognormal
ognormal
C
ognormal
C
ognormal
ognormal
C
C
ognormal
3Qnormal
ormal
C
ognormal
ognormal
ognormal

Summary Statistics (mgfltg)

Minimum

6.10E-02
5.48E-01
1.20E-02
7.65E+00
6.20E-02
1.79E-01
1.67E-01
9.20E-02
3.30E-02
1.56E-01
5.04E-01
7.80E-01
4.31E-01
9.00E-03
1.72E-01
1.B3E+03
1.30E-01
1.50E-02
4.50E+02
1.29E-01
3.00E+00
3.806+01
4.00E-03
5.54E-01
7.80E-01
4.42E-01
4.94E-01
1.41E+00
7.92E+00
5.00E+00
2.40E-02
5.30E-02
4.00E+00
7.50E-01
3.00E+00
3.00E+00
2.00E+00
3.43E-01
1.43E-01
3.17E+01
4.38E+00
1.45E-01
2.47E-01
7.14E-01
1.36E+02
5.10E+02
4.00E+00
7.00E+00
8.00E-01
6.00E-03
1.00E-07
4.40E-02
4.00E+00
4.70E-02
4.22E-01
9.35E-01
2.00E+00
9.00E+00
2.51 E-01

5.65E+00
1.00E+00
1.40E+01
1.45E-01
1.51E+00
1.00E-02
7.00E+00
B.OOE-HXI
2.51 E-01

Mean

1.33E+03
6.48E+03
1.20E-02
8.76E+01
6.32E+03
3.07E+02
1.50E+02
9.20E-02
1.26E+01
1.16E+02
6.42E-01
8.52E-01
4.31 E-01
2.33E+00
1.72E-01
1.83E+03
1.26E+02
4.85E+00
3.85E-K)3
1.70E+02
1.45E+01
6.05E+02
1.52E+01
1.26E+02
1.36E+02
7.10E+01
5.69E+01
2.02E+00
7.92E+00
1.88E+02
9.76E+01
1.23E-01
4.21E+01
1.12E+02
3.64E+01
5.36E+02
2.00E+00
4.03E+00
1.55E+01
3.17E+01
9.06E+00
3.33E+02
1.61E+02
7.14E-01
1.36E+02
2.32E+O4
5.77E+02
3.86E+03
2.03E+00
6.34E+00
1.00E-07
5.67E+02
1.77E+03
3.53E+02
4.22E-01
2.22E-H32
2.00E+00
2.65E+01
2.73E+03
5.65E+00
1.00E+00
5.50E-KJ1
2.28E+01
1.48E+01
1.00E-02
3.23E+01
4.74E+03
4.28E-01

Maximum

7.58E+03
1.94E+04
1.20E-02
2.42E+02
3.06E+04
6.13E+02
7.42E+02
9.20E-02
2.72E+01
3.47E+02
7.80E-01
9.23E-01
4.31E-01
7.85E+00
1.72E-01
1.83E+03
3.78E+02
2.11E+01
1.21E+O4
6.80E+02
2.60E+01
3.24E+03
6.13E+01
3.78E+02
2.72E+02
2.11E+02
1.13E+02
2.64E+00
7.92E+00
2.94E+02
4.52E+02
1.92E-01
1.00E+02
3.32E+02
1.05E+02
2.44E+03
2.00E+00
2.57E+01
6.04E+01
3.17E+01
1.28E+01
1.33E+03
4.83E+02
7.14E-01
1.36E+02
8.45E+04
1.15E+03
3.65E+04
3.90E+00
5.56E+01
1.00E-07
2.27E+03
1.51E+04
2.11E+03
4.22E-01
6.64E+02
2.00E+00
4.40E+01
1.80E+04
5.65E+00
1.00E+00
1.11E+02
7.65E+01
2.36E+01
1.00E-02
9.50E+01
3.95E+04
6.14E-01

»5%UCL
(mBrt(g)

: • :
UCL,

4.42E+22
1.38E+134

NC
1.28E+17
8.14E+38

NC
2.30E+17

NC
2.51 E+01

1.00E+82
1.51E-KX3
1.30E+00

NC
1.90E+15

NC
NC

4.03E+84
1.58E+03
1.08E+04
1.80E+34

NC
5.87E-K33
1.27E+12
9.26E+60

NC
1.37E+50

NC
NC
NC

3.36E+02
2.94E+17
5.61 E-01

6.37E*02
5.95E+47
7.44E+03
1.74E+06

NC
2.84E+01
2.26E+15

NC
1.63E+01
8.60E+34
7.75E+78

NC
NC

4.98E-H35
NC

2.74E+06
1.78E+03
8.47E+03

NC
1.59E+44
3.57E+06
3.01E+14

NC
5.05E+63

NC
NC

5.45E+15
NC
NC

1.05E+07
2.05E+10
3.46E+01

NC
1.97E+02
1.61E+07
1.10E+00

Site Concentration
(mgfitg)

7.58E+03
1.94E+04
1.20E-02
2.42E+02
3.06E+04
6.13E+02
7.42E+02
9.20E-02
2.72E+01
3.47E+02
7.80E-01
9.23E-01
4.31E-01
7.85E+00
1.72E-01
1.83E+03
3.78E+02
2. 11 E+01

1.0BE+04
6.80E+02
2.60E+01
3.24E+03
6.13E+01
3.78E+02
2.72E+02
2.11E+02
1.13E+02
2.64E+00
7.92E+00
2.94E+02
4.52E+02
1.92E-01
1.00E+02
3.32E+02
1.05E+02
2.44E+03
2.00E+00
2.57E+01
6.04E+01
3.17E+01
1.28E+01
1.33E+03
4.83E+02
7.14E-01
1.36E+02
8.45E+04
1.15E+03
3.65E+04
3.90E+00
5.56E+01
1.00E-07
2.27E+03
1.51E+04
2.11E+03
4.22E-01
6.64E+02
2.00E+00
4.40E+01
1.80E+04
5.65E+00
1.00E+00
1.11E+02
7.65E+01
2.36E+01
1.00E-02
9.50E+01
3.95E+04
6.14E-01

(a) - Only concentrations reported as detected by the laboratory were used in the calculation of statistics for subsurface soil.
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lC-4-10
lor S«t I Suteurfac* So*

*••••

•s
2
3

Buy Mnz*

S
tc
2

INC

[NC

432E-C1
671E-X
268E-OC
•896-3-
•606-X
900E-CC
1236 -C2
: TOE-DC

189E-OC
8266*03

8296*01

25SE-02
SOCE-HX

!NC

NC
NC

3BSE-C1
431EKC

•OCE-C3
*3ZE*01
208E»OC

INC

666E-OC

iNC
iNC
INC
INC
|NC
|MC

1C1E»03
231E-:-
I 40E-0-
iooe»oc
eooe^x
Z30E-02

2236*03
656EHC
S83E-02
3B1E-OC
4SSE*00

n [Logncr
2 (warn*

247E-DC
•S1E-OC
621E-C-
:53E-C3
13SE-02
r 32E-O
2006-oe

1 706*01
621E-01
1 S3E*C3
1 396*02
•• 92E-02
£S7E*00

4006*00
3576*00
1306-B-
2306*0:
2006 *X

761E*01

NC

1 1TE-06
7S3E-04

NC

Î SE-05
NC

S61E-OC
2646-03

NC

NC

NC

NC

NC
2176-01
7J2E-03

NC
S786-S3
2056-01
4S6-0<
234E-CC

NC
NC
NC
NC
NC
NC
NC

i s« E-OC

'NC
.Log
!L08
•NC

9606-02
891E-OC
3086-X
3236-C-
301E-OC

ENC

300E<00
swe-c:
soce-o-
70CE-03

2986*02 1
1 06E*03 !
371E*01 I
S 596*00 '
1696*01
4656*00 .
7696*01 '
1 496*01
2586*02
301E-00
1 17E-MX
2066-03
9806*01
1 706*00
1 526*00
7 31E-01

I 106-CO
9006-01
1326-00
15ZE-C1
2216-00
132E-C3

3436*01
2 116*01
1966*01
1 326*03
181E*02

6126-01
2006-SC
48C6-C2
8006-02
4936-02
6*86 -C"

1926-01
1 136*01
4966*00
4936*02
2.236*00
• D7E-02

2386-OC
3006-C3

3496-01
3006-03

7016-01
1946-03
90C6-OD
1696-01
1696*02
4316*00
2976*01
4326-01
4166-00
14C6-C1
1696*01
1356-0"
2036-02
6666-03
1*06-01
3606-03
241E-01
6726-00
247E-00
32*6-01
6216*01
153E-B3
1396-02
1326-02
1306*01

7166-04
7316-02 3606-02
5596-00 ! 98B6-OC
1406-02 ! 1056-02
6306-02 I 2_ 106-03
3 186*03 1 146-80
2O36-02 3156-04
5596*00 NC
1596*01 , NC
1 516-01 1 146-02
2X06-02 3816*53
3546*01 7336*08
1 276*03 2 1CE-03
3016-0) NC
4156-04 3116-iX
2336-04 3086-05
9«DE*01 NC
3206*00 269E-00
6776-00 16*6*02
1 006-02 NC
51SE-CC S7S6-CS
2416-03 2506-04
1026*02 62*6*04
2706-01 NC
4336*01 8426-05
1326-03 NC
3436-02 3066*02
5276*00 1816*01
5506*01 1 156*02
7 79E-C1 4 106-02
1926*01 2.706-02
4936-02 NC
3.816-00 1226-01
5536*02 8226*02
6336*03 5006-03
1316*02 7456*02
3JC6-03 NC

8266-03
3246-02
7JBI6KM
1»«6-33
SDOE-OD
9616-00
1.696-02
4316*00
2976-01
432E-W
4_«6E-OC

1S9EXM
7326-03
2036-02
6666-03

3606-03
2416*St
6726-OC

32*6-01

1536-03
139E-32
1-S26-O2
•3BE-01

3.606-02
5596-00
1.40E-Q2
B30E-02

2O36-Q2
£596-00
1696-01
1516-01

354EXM
1. 276-83
3.016-00
311EHK
2336-04
98CE-01
32CE-00
6776-00
1006-C2
S1S6-Q2
2416-03
1J026-02

4S36XM
1326-C3
143E-Q2
5276-00
5506-01
7796-01
1326*0t
4936-02
3B16-JJC
553E-Q2
&006-03
1316*02
1006-03

::» »» atnranry >«re uue r iv cacjaer -* statstts tor sJtaaSaae sol
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Appendix C-4.11
Summary Statistics for Site L Subsurface Soil

Sauget Area I

Constituent

1 ,2,4-TridilcKObenzene
1,2-Dichlorobenzene
1,3-Ochlorobenzene
1.4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Bulanone (MEK)
2-Chlorophenol
2-Melhylnapthalene
4-Chloroaniline
4-Methyl-2-pentanone
4-Methylphenol
Acenapthene
Acenapthylene
Acetone
Aluminum
Anthracene
Antimony
Arsenic
larium
lenzene
lenzo(a)anthracene
!enzo<a)pyrene

Benzo(bXluoranthene
Benzo(g,h,l)perylene
)enzo(k)fluoranthene

Benzoicacid
Butyl benzyl phthalate
Corrosivity
Penlachlorophenol(PCP)
Readivity-Sulfide
Cadmium
Calcium
Ihkxobenzene
*hio(Ofofffl

Chromium
Chrysene
Cobalt
Copper
Cresoi(m,p)
Cyanide
Di-N-butyl phthalate
Dibenofuran
Diethylphthalate
Ethylbenzene
:luoranthene
:luorene
Hexachlorobenzene
Hexachloroethane
ldeno(1.2,3-cd)pyrene
Iron
Lead
Magnesium
Manganese

Mercury
Methylene chloride
Napthalene
Nickel
Phenanthrene
Phenol
'otassium

Pyrene
Total PCBs
Toluene
Total Xylenes
Vanadium
Zinc
bis(2-ethylhexyl)Dhthalate

Number of
Samples fo
Statistics (a

3
4
1
9
1
2
3
3
6
6
4
5
3
1
6
11
3
1

10
15
5
4
3
3
1
1
2
1
2
4
2
6
6
e
3

10
4
7
10
4
1
4
2
2
1
4
2
1
1
2
11
13
6
11
7
5
4
10
5
5
6
4
2
7
4
9
11
6

ShapinHMIke's
Tcsttor

Normality

Dataset
Distribution

Normal
Normal
NC
Lognomnal
NC
NC
Lognomnal
Normal
Normal
Lognormal
Lognomnal
Normal
Lognormal
NC
•QQnOfTTSl

Normal
Lognormal
NC
Lognormal
Lognormal
.ognormal

Lognormal
Lognormal
Lognormal
NC
NC
NC
NC
.ognormal
.ognormal

Normal
.ognormal
ognormal
.ognormal
.ognormal
ognormal
.ognormal
ormal
ognormal
ognormal
C
ognormal
C
ognormal
C
ognormal
C
C
C
C
ormal

-ognormal
Normal
-ognormal
ognormal
ognormal
ognormal
ognormal
ognormal
ormal
ognormal
ognormal

ôgnormal
ognormal
ognormal
ognormal
ormal

Summary Statistics (mg/kfl)

Minimum

5.50E+00
1.00E-02
4.30E+00
1.80E-02
1.50E+00
2.40E+00
1.60E-02
1.30E-02
2.10E-01
4.30E-02
B.OOE-03
8.80E-02
4.40E-02
2.80E-01
1.50E-02
1.12E+03
2.80E-02
3.20E+01
4.90E+00
1.30E+00
4.00E-03
7.50E-02
2.20E-02
5.80E-02
2.70E-02
4.60E+00
4.90E-02
5.40E+00
8.20E+00
1.15E+01
2.40E+01
1.90E-02
1.55E+04
1.20E-02
4.90E-02
3.00E+00
7.60E-02
5.90E+00
9.70E+00
1.00E-01
4.60E-01
1.71E-01
4.20E-02
3.10E-01
4.00E-02
1.30E-01
7.90E-02
4.80E-KX)
4.90E-02
1.10E-01
1.40E+03
2.20E-01
3.84E+02
1.00E+01
1.00E-02
5.00E-03
9.60E-02
2.10E+01
9.10E-02
3.46E-01
9.75E+02
1.30E-01
1.60E+01
5.00E-02
1.79E-01
7.70E+00
6.40E+00
1 .70E-02

: Mean

5.25E-1O1
3.50E+00
4.30E+00
2.34E+01
1.50E+00
6.70E+00
3.34E+00
1.59E+00
1.42E-KW
9.67E+01
7.30E-02
3.40E+00
1.08E+00
2.80E-01
1.01E-KX)
5.80E+03
1.46E+00
3.20E+01
5.36E+01
3.00E+02
2.01 E+00
2.46E+00
1.80E+00
1.88E-KX)
2.70E-02
4.60E+00
1.62E+00
5.40E+00
8.30E+00
3.17E+01
4.75E+01
8.03E«X3
2.81 E+04
1.25E+00
6.80E+00
1.16E+01
2.20E+00
7.70E+00
9.27E+01
1.43E-01
4.60E-01
1.28E+00
1.52E+00
6.55E-01
4.00E-02
4.27E-KW
2.54E+00
4.80E+00
4.90E-02
1.51 E+00
9.96E+03
7.46E+01
4.91 E+03
2.19E+02
3.09E-01
4.89E-01
2.02E+00
3.78E+02
5.18E+00
8.77E+00
1.31E+03
5.96E+00
2.58E+02
6.65E+01
3.10E+00
3.23E+01
5.34E+02
9.21E-01

Maximum

7.90E+01
7.70E+00
4.30E+00
1.00E+02
1.50E+00
1.10E+01
1.00E+01
2.60E+00
3.10E+00
2.70E+02
1.67E-01
7.10E+00
3.10E+00
2.80E-01
4.56E-KX)
1.28E+04
4.20E+00
3.20E+01
1.72E+02
1.44E+03
5.70E+00
8.60E+00
5.30E+00
5.40E-HX3
2.70E-02
4.60E+00
3.20E+00
5.40E-KW
8.40E+00
5.82E+01
7.10E+01
4.20E+01
7.55E+O4
5.30E-KX)
2.03E+01
2.70E+01
8.20E+00
9.00E+00
3.08E+02
1.90E-01
4.60E-01
2.78E+00
3.00E+00
1.00E+00
4.00E-02
1.60E+01
5.00E+00
4.80E+00
4.90E-02
2.90E+00
2.40E+04
6.64E+02
9.44E+03
7.82E+02
1.80E+00
2.28E+00
7.30E+00
2.39E+03
2.30E+01
1.60E+01
2.28E+03
2.30E+01
5.00E+02
4.00E+02
1.10E+01
1.31E+02
4.24E+03
2.20E+00

»5%UCL
(mg/kg)

UCL
1.21E+02
7.23E+00

NC
1.29E+07

NC
NC

6.98E+61
3.92E+00
2.36E+00
2.89E+14
1.49E+02
6.19E+00
3.47E+23

NC
2.30E+04
7.82E+03
3.58E+31

NC
4.08E+02
5.47E+04
6.67E+13
9.54E+08
8.81 E+35
2.48E+24

NC
NC
NC
NC
NC

2.13E+02
1.96E+02
1.32E+10
6.01 E+04
2.41 E+03
2.66E+48
2.36E+01
7.34E+08
8.67E+00
4.33E+02
2.58E-01

NC
3.15E+03

NC
NC
NC

2.0SE+09
NC
NC
NC
NC

1.45E+04
5.B3E+03
7.92E+03
3.68E+03
6.02E+01
5.92E+07
7.72E+06
2.67E+03
1.33E+06
1.57E+01
1.86E+03
3.48E+10

NC
3.21 E+09
2.48E+06
7.51 E+01

1.61 E+04
1.61 E+00

Site Concentration
(mg/kg)

7.90E+01
7.70E+00
4.30E+00
1.00E+02
1.50E+00
1.10E+01
1.00E+01
2.60E+00
3.10E+00
2.70E+02
1.67E-01
7.10E+00
3.10E+00
2.80E-01
4.56E+00
7.82E+03
4.20E+00
3.20E+01
1.72E+02
1.44E+03
5.70E+00
8.60E+00
5.30E+00
5.40E+00
2.70E-02
4.60E+00
3.20E+00
5.40E+00
8.40E+00
5.82E+01
7.10E+01
4.20E+01
7.55E+04
5.30E+00
2.03E+01
2.36E+01
8.20E+00
9.00E+00
3.08E+02
1.90E-01
4.60E-01
2.78E+00
3.00E+00
1.00E+00
4.00E-02
1.60E+01
5.00E+00
4.80E+00
4.90E-02
2.90E+00
1.45E+04
6.64E+02
9.44E+03
7.82E+02
1.80E+00
2.28E+00
7.30E+00
2.39E+03
2.30E+01
1.60E+01
2.28E+03
2.30E+01
5.00E+02
4.00E+02
1.10E+01
7.51 E+01

4.24E+03
2.20E+00

(a) - Only concentrations reported as detected by the laboratory were used in the calculation of statistics for subsurface soil.
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Appendix C4.12

Comparison ot Surface Soil Detection Limits to Ecological Benchmark)
f lorxlpljiin Soils

Saugot Area I

Compound!
Herbicides (ufl/kg)
2.4.5-T
2.4.5-TP (Silvox)
2.4-D
2,4-DB
Dnlopon
Olcamba
Olchloroprop
Dlnosnb
MCPA
MCPP
Metals (mg/kg)
Antimony
Beryllium
Cyanide, Total
Molybdenum

Selenium
Silver
Sodium

Thallium
PCBs (ug/kg)

Docachloroblphenyl

Dlchloroblphenyl

Heptachloroblphenyl

Hexachloroblphenyt

Monochloroblphenyl

Nonachloroblphenyt

Octachloroblphenyl

Pentachloroblphenyl

Tetrachloroblphenyl

Trlchloroblphenyl
Pesticides (ug/kg)

Maxlumum
Detection
Limit or
Range

0.9
0.9
0.9
09
85
47
230
230
2500
4700

2.5
0,75
o.ee
0.66

0.97(01.3
1.2
260

0.97 to 1.3

01

35

100

70

35

180

100

70

70

35

Soil Benchmark'

5
10

2

0.21
2

1

371"

371"

371"

371"

371"

371"

371"

371"

371"

371"

Comments on detection limits

Ot.'toction limit oxcocds bonchmnrk in
56/56 samples lor lloodplain soil

Detection limit exceeds benchmark in
42/55 samples lor lloodplain soil

Paer ' o< 5r



Appendix C-4.12

Comparison of Surface Soil Detection Limits to Ecological Benchmarks
Floodplain Soils
Sauget Area I

Compounds
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha Chlordane
alpha-BHC
beta-BHC
delta-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Gamma Chlordane
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
SVOCs (ug/kg)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,2'-Oxybis(1 -Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene

Maxiumum
Detection
Limit or
Range

7.8
7.2
7.4
18
18
5.4
5.4
5.4

36
18
36
36
36
36
36
18
18
18
18

180
1800

220

220
220

220

210

220
220

220

990
220

220
220

220
220

Soil Benchmark1

20000

20000

9000
4000

20000

Comments on detection limits
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Appendix C 4.12

Comparison of Surface Soil Detection Limits tn Erologicnl nenchmmk"*
Dnoclplnin Soils

Smiget Area I

Compounds
2-Mothylphenol (o-creaol)
2 Nltroanlllno
2-Nltrophenol
3.3'-Dlchlorobenzldlne
3 Methylphenol/4-Melhylphenol
3 Nltroanlllne
4.6 Dlnltro 2-mothylphonol
4-Brornophenylphenyl other
4-Chloro-3-molhyl phenol
4-Chloroanlllne
4 Chlorophenylpheny) ether
4 -Nltroanlllne
4-Nltrophenol
Acenaphthene
Aconnphthytene
Anthracene
Ben7o(n)anthracene
Bonzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g.h,l)pery1ene
Benzo(k)fluoranthene
bls(2-Chloroethoxy)methane
bla(2-Chloroethyl)ether
bl3(2-Elhy1hexyl)phthalale
Butylbenzylphthalate
Carbazole
Chrysene
Dl-n-butytphthalate
Dl-n-octylphthalate
Dlbenzo(a,h)anlhracene
Dlbenzofuran
Dlethylphthalate
Dlmethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene

Mnxiumum
Detection
Limit or
Range

220
900
220
430
410
000
1100
220
220
430
220
1100
1100
220
220
220
220
180
210
220
220
220
220
220
220
220
210
210
210
90
220
220
220
220
220
92

Soil Benchmark'

7000
20000

200000

100000

Comment* on detection limit*
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Appendix C-4.12

Comparison of Surface Soil Detection Limits to Ecological Benchmarks
Floodplain Soils
Sauget Area I

Compounds
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroe thane
lndeno(1 ,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
N-Nitrosodiphenylamine/Diphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
trans-1 ,3-Dichloropropene
VOCs (ug/kg)
1,1,1-Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1 ,1-Dichloroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
1 ,2-Dichloropropane
2-Butanone (MEK)
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform

Maxiumum
Detection
Limit or
Range

220
220
220
220
220
220
210
220
220
220
1100
220
220
220
6.7

8.3
8.3
8.3
8.3
7.7
8.3
8.3
56
42
42
83
8.3
8.3
8.3
17
8.3
8.3
8.3
17
8.3

Soil Benchmark'

10000

3000

30000

40000

Comments on detection limits
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Appendix C 4.12

Comparison ol Surface Soil Detection Limits to ttnlngiral npnchmmKs
Fkxxlplaln Soils

Smigot Area I

Compound!
Chloromethane
CIs/Trans- 1 .2-Dlchloroethone
cls-1 ,3-Dlchloropropene
Dlbromochloromethane
Elhylbon/ene
Mathylona chloride (Dlchloromethano)
Slyrene
Totrachloroethene
Tolueno
Trlchloroflthane
Vinyl chloride
Xylenes. Total
Dloxlns (ug/kg)
2,3,7.8-TCDD TEQ (mammals)

Maxtumum
Detection
Limit or
Range

17
8.3
6.7
B.3
8.3
8.3
83
83
8.3
8.3
17
8.3

Soil Benchmark'

300000

200000

3.15E-06

Comments on detection limits

' Ellroymson nt nl.. 1997. Preliminary GonK lor Ecologicnl Enclpomts.
• ncnchmnrk lor PCDs.
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Appendix C-4.13

Comparison of Surface Soil Detection Limits to Ecological Benchmarks
Sites G, H, I, L, and N

Sauget Area I

Compounds
Herbicides (ug/kg)
2,4,5-T
2,4,5-TP (Silvex)
2,4-D
2,4-DB
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
Metals (mg/kg)
Antimony
Beryllium
Cyanide, Total
Selenium

Silver
Sodium
Thallium

PCBs (ug/kg)
Decachlorobiphenyl
Dichlorobiphenyl
Heptachlorobiphenyl
Hexachlorobiphenyl
Monochlorobiphenyl
Nonachlorobiphenyl. .. . r_ *

Octachlorobiphenyl
Pentachlorobiphenyl
Tetrachlorobiphenyl
Trichlorobiphenyl
Pesticides (ug/kg)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha Chlordane

Maximum
Detection
Limit or
Range

180
180
180
180
1400
440
2200
2200 "
44000
44000

2.4
0.59
0.6

0.99 to 1.2

1.2
220

0.62 to 1.2

17 to 930
170

10 to 530
350
170

17 to 880
10 to 530

350
350
170

18
7.1
18
9.1
380

Soil
Benchmark1

5
10

0.21

2

1

371 a

371"
371 a

371a

371a

371 a

371"
371"
371a

371"

Comments on detection limits

Detection limit exceeds benchmark in: 4/4 samples for Site G; 1/4
samples for Site H; 1/4 samples for Site 1; 3/4 samples for Site N.
Detected in all samples for L.

Detection limit exceeds benchmark in: 4/4 samples for Site G; 1/4
samples for Site H; 1/4 samples for Site I; 2/4 samples for Site N.
Detected in all samples for L.

Maximum detection limit exceeds Total PCB benchmark.

Maximum detection limit exceeds Total PCB benchmark.

Maximum detection limit exceeds Total PCB benchmark.
Maximum detection limit exceeds Total PCB benchmark.
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Appendix C-4.13

Comparison of Surface SoM Detection Limit* to Ecological Benchmarks
Sites 0, H. I, L, and N

Saugel Area I

Compounds
nlpha-BHC
beta-BHC
delta-BHC
DleWrln
Endosulfan 1
Endoaulfan II
Endosulfan sulfate
Endrln
Endrln aldehyde
Endrln ketone
Oamma Chkxdane
gamma-BHC (Llndana)
Hoptachlor
Heptachlor epoxlde
Methoxychlor
Toxaphene
SVOCs (ug/kg)
1 ,2,4-Trlchlorobenzene
1 ,2-Dlchlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dlchlorobenzene
2,2'-Oxybls(1-Chloropropane)
2,4,5-Trlchlorophenol
2,4,6-Trlchlorophenol
2,4-Dlchlorophenol
2,4-Dlnltrophenol
2,4-Dlnltrotoluene
2,6-Dlnltrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol (o-cresol)
2-Nltroanlllne
2-Nltrophenol
3,3'-Dlchlorobenzldlne
3-Methylphenol/4-Methyl phenol
3-Nltroanlllne
4,6-Dlnltro-2-methytphenol
4-Bromophenylphenyl ether
4-Chloro-3-methylphenol
4-Chloroanlllne

Maximum
Detection
Limit or
Range

110
110
110
16
0.4
18

730
18
18
7.1
37
380
0.4
3.7
94

38000

360
360
360
360
360
360
360
360
1800
360
360
360
360
200
360
1800
360
710
360
1800
1800
360
360
710

Soil
Benchmark'

20000

20000

0000
4000

20000

Comments on detection limits
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Appendix C-4.13

Comparison of Surface Soil Detection Limits to Ecological Benchmarks
Sites G, H, I, L, and N

Sauget Area I

Compounds
4-Chlorophenylphenyl ether
4-Nitroaniiine
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroetnoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethyihexyl)phthalate
Butylbenzylphthalate
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(1 ,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
VOCs(ug/kg)
1,1,1-Trichloroethane

Maximum
Detection
Limit or
Range

360
1800
1800
200
360
200
200
110 ~
200
200
200
360
360
360
360
200
200
360
360
110
200
360
360
200
200
150
360
360
360
200
360
360
360
200
360
1800
200
360
200

9.7

Soil
Benchmark1

7000
20000

200000

100000

10000

3000

30000

Comments on detection limits
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Appendix C-4.13

Comparison of Surface 8oU Detection Limits to Ecological Benchmarks
Sites O. H. I, L. and N

Saugel Area I
Maximum
Detection
Limit or
Range

8.7
97
9.7
8.9
9.7
9.7
48
48
48
97
9.7
9.7
9.7
19
9.7
9.7
9.7
19
97
19
7.8
9,7
9.7
9.7
9.7
9,7
9.7
9.7
7,8
9,7
19
9,7

Soil
Benchmark'

40000

300000

200000

3.15E-08

Comments on detection limitsCompounds
1.1,2.2-Tefrachtoroethane
1,1,2-Trlchiofoethane
1.1-Dlchloroetnane
1.1-Dlchloroethene
1,2-Dtehloroethane
1.2-Dlchloropropane
2-Butanone (MEK)
2-Hoxanone
4-Methyt-2-pantanon6 (MIBK)
Acetone
Benzene
Bromodlchloromethane
Bromotofm
Bromomethane (Methyl bromide)
Carbon dlsulftde
Carbon tetrachlorlde
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
ds-1,3-Dlchloropropene
Cis/Trans-1,2-Dlchloroethene
Dlbromochloromelhane
Ethyl benzene
Methylene chloride (Dlchloromethane)
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dlchloropropene
Trlchloroethene
Vinyl chloride
Xylenes, Total
Dloxlna (ug/kg)
2,3,7,8-TCDD TEQ (mammals)

'Efroymson et al., 1997. Preliminary Remediation Goals for Ecological Endpolnts.
•Benchmark for PCBs.
Bold Indicates detection limit exceeds benchmark,
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Appendix D
Benthlc Macrolnvertebrate Data for Dead Creek Sector F, the Borrow Pit Lake, and Reference Areas

Sauget Area I

Station ID
F-1-1
F-1-1
F-1-1
F-1-1
F-1-1
F-1-1

F^T-

F-1-

F-1-2
F-1-2
F-1-2
F-1-2
F-1-2
F-1-3
F-1-3
F-1-3
F-1-3
F-1-3
F-1-3
F-1-3
F-1-3
F-2-1
F-2-1
F-2-1
F-2-1
F-2-1
F-2-1
F-2-2
F-2-2
F-2-2
F-2-2
F-2-2
F-2-2
F-2-2
F-2-2
F-2-2
F-2-3
F-2-3

F-2-3
F-3-1
F-3-

F-3-

F-3-

F-3-1
F-3-

F-3-

F-3-

I F*.

Phylum
Arthropoda
Arthropoda
Annelida

Arthropoda
Mollusca
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Mollusca

Arthropoda
Annelida

Arthropoda
Annelida

Arthropoda
Mollusca
Mollusca

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda

Annelida
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda

Annelida

Arthropoda
Annelida
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda

.. Class
Insecta
Insecta

Oligochaeta
Insecta

Pelecypoda
Oligochaeta
Oligochaeta

Insecta

Insecta
Insecta
Insecta
Insecta
Insecta

Pelecypoda
Insecta

Oligochaeta
Insecta

Oligochaeta
Insecta

Pelecypoda
Insecta
Insecta
Insecta
Insecta
Insecta

Oligochaeta
Insecta
Insecta
Insecta
Insecta
Insecta

Oligochaeta
Insecta
Insecta
Insecta
Insecta
Insecta
Insecta
Insecta
Insecta

Oligochaeta

Insecta
Oligochaeta
Oligochaeta
Oligochaeta

Insecta
Insecta
Insecla
Insecta
Insecta
Insecta

&£~

Order}.
Diptera
Diptera

Tubfflcida

Prionodesmacea
Tubiftcida
Tubificlda

Lepidoptera
Hemlptera
Coleoptera

Diptera
Diptera
Diptera
Diptera
Diptera

Prionodesmacea
Diptera

Tubificlda
Diptera

Tubificida
Diptera

Prionodesmacea
Prionodesmacea

Diptera
Diptera
Diptera
Diptera
Diptera

Tubificida
Diptera
Diptera
Diptera
Diptera
Diptera

Tubificida
Diptera
Diptera

Hemiptera

Diptera
Diptera
Diptera
Diptera

Tubificlda

Tubificida
Tubificlda
Tubificlda
Diptera

Coleoptera
Diptera
Diptera

| Coleoptera
I Diptera

FamMy
Chironomidae
ChironomkJae

Naididae
Ceratopogonidae

Sphaeriidae
Tubificidae
Tubifeidae
PyralkJae

HydrophWae
Ceratopogonidae

Chironomidae
Chironomidae
Chironomidae
Chironomidae
Sphaeriidae

Chironomidae
Tubificidae

Ceratopogonidae
Naldidae

Ceratopogonidae
Sphaeriidae
Sphaeriidae

Chironomidae
Chironomidae
Chironomidae

Ceratopogonidae
Ceratopogonidae

Naldidae
Ceratopogonidae

Chironomidae
Ceratopogonidae

Chironomidae
Ceratopogonidae

Naididae
Ceratopogonidae

Chironomidae
PlekJae

Mesoveliidae
Chironomidae

Ceratopogonidae
Chironomidae

Ceratopogonidae
Naididae

Chironomidae
Naididae

Tubificidae
Tubificidae

Chironomidae
Dytiscidae

Ceratopogonidae
Chironomidae
Hydrophilldae
Stratiomyidae

Sub-Family
Chlronomlnae
Chironominae

Chironomlnae
Chironominae
Tanypodinae
Chironominae

Chironominae

Chironominae
Chironominae
Tanypodinae

Tanypodinae

Chironominae

Chironominae

Chironominae

Tanypodinae

Chironominae

Tanypodinae

Chironominae

- **

Tribe
Chlronomlni
Chironominl

Chironomlni
Chironominl
Tanypodinl
Chironominl

Chironomini

Chironomini
Chtronomini
Tanypodlni

Coelotanypodlni

Chironomini

Chironomini

Chironomini

Chironomini

Chironomini

$
Genus '•**

Polypedilum
Einfeldia

Branchiura
Culicoldes
Sphaerium
Umnodrlus
Haemonals

Acentria
Neoplea

Hydnxhus
Ceratopogon
Chironomus
Chironomus

Tanypus
Chironomus
Sphaerium

Polypedffum
Limnodrilus
Ceratopogon
Branchiura
Culicoldes
Muscu/ium
Sphaerium
Chironomus
Polypedilum

Tanypus
Ceratopogon
Sphaeromias
Branchiura

Ceratopogon
Coelotanypus

Bezzia
Chironomus
Ceratopogon
Branchiura

Sphaeromias
Chironomus

Neoplea
Mesovella

Polypedilum
Culkoldes

Psectrotanypus
Ceratopogon
Branchiura

Polypedilum
Branchiura
Umnodrflus
llyodrilus

Krenopelopla
Hygrotus
Culkoldes

Polypedilum
Tropistemus
Stratiomys

Species
illinoense

sp.
sowerbyi

sp.
sp. I

claparedianus
waldvogeli

£&

SP.
so. I
sp. I

decorus
sp.

carinatus
sp.
sp. I

illinoense
claparedianus

sp.
sowerbyr

sp.
sp.
sp.
sp.

illinoense
neopunctipennls

sp.
sp.

sowerbyi
sp.

scapularis
sp.
sp.
sp.

sowertyi
sp.
sp.
sp.
sp.

illinoense
sp.
sp.
sp.

sowerbyi

illinoense
sowertyi

hoftmelsteri
templetoni

sp.
sp.
sp.

illinoense
sp.
sp.

OfQanlsms
Counted

5
4
3
3
2

1
1
1

1
1

17
8
3

1
5
4
4
3
2
2
1
1
7
5
3
1
1
1
12
a
e

2
1
1
1
1
11
9

i
28
14
3

1
1

i
1

Amount of Sample
Analyzed (%>

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

50
50
50
50
50

50
50

50

50
50
50

50

Sample
Total

10
8
6
6
4

2
34
16
e
2
2
10
8
8
6
4
4
2
2
14
10
6
2
2
2
24
16
16
4
4

2
2
2

18
4

56
28
6
4

Relative Abundance '
.(Percent)

19.23
15.38
11.54
11.54
7.69

3.85

3.85

3.85

3.85

3.85

3.85

385
3.85

3.85

56.67
26.67
10.00
3.33

3.33

22.73
18.18
18.18
13.64
9.09

9.09

4.55

4.55

38.89
27.78
16.67
5.56

5.56

5.56

33.33
22.22

5.56

5.56

2.78

2.78

2.78

2.78

47.83
39.13

4.35

53.85

1.92
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•Mien 10

••J.2
P.3-2
f -31
F-3-2
F-3-2
F-3-2
F-3-3
F.3-3
F-3-3
F-3-3
r-3-3
P 33
P. 3-3
1.3-3
F-3-3

BP-1-1
BP-1-1
HP 1-1
BP- 1- 1
BP-1-1
BP-1-1
BP-1-1
BP-1-1
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-2
BP-1-3
BP-t-3
BP-1-3
BP-1-3
BP-t-3
BP-1-3
BP-1-3
BP-1-3
BP-1-3
BP-1-3
BP-1-3
BP-2-1
BP-2-1
BP-2-
BP-2-
BP-2-
BP-2-
BP-2-
BP-2-
BP-2-1
BP-2-1

Amend*
AnneNd*
Annelida

Motutea
Annelid*

Arthropod*
Arthropod*
Arthropods

AnneMd*
Annelid*

ArthroportA
Arthropod*
Arthropod*
Arthropod*
Arthropod*
Arthropod*
Moftjtca

Arthropod*
Annelid*
Annelida

Arthropod*
Annelid*

Arthropod*
Arthropod*
Arthropod*
Annelid*
Annelida

Arthropod!)
Annelida

Arthropod*
Arthropod*
Arthropod*
Annelida
Annelid*

Arthropod*
Arthropod*
Arthropods
Annelid*

Arthropod*
Arthropod*
Arthropods
Annelida
Annelida
Annelida

Arthropods
Arthropods
Arthropod*
Nematoda
Annelida
Annelida
Annelida
Annelida

Arthropod*
Arthropoda
Annelida

Arthropoda
Arthropoda
Arthropod*

BP-2-1 t •wofxxim
BP-2-1 \ .iropoda

;:

Oftgochaeta

Intacta

Oligoehaew
Intact*
Intacta
Intact*

OUgochjMM*
OHgochaeta

Intecl*
Intacta
Intacta
Intacl*
Intecl*
Intacta

Qatlropod*
Intacta

QtigochMl*
OligochMt*

Intacta
Hkudlne*
Intacta
Intacta
Intecl*

OUgnchMl*
OllgochMla

Intacta
Hlrudlnea
Intacta
Intecl*
Intecla

CMgochaeta
OllgochMla

Intecla
Intecla
Intacta

Oilgochaeta
Intecla
Intacta
Intacta

Hlrudlnea
OHcjOChaete
OllgochMla

Intact*
Intact*
Intecl*

CHIgochaaU
Ollgochaela
OUgochaala
Ollgochaela

Intecla
Intacta

Ollgochaela
Intecla
Insecta
Inaecta

Intacta

Order f
TubMoU*
TubMeU*
TubMclda
Olptere

HatommMoflftor*
TubMeld*
BamlpMr*

DW*r»
OKNera

TubMclda
TubMclda
Djptera
Oipler*
Olptar*
Diptor*
Oipter*
Olplar*

Batommalophora
Odonata
Tuwncld*
TubMclda
Hamlplera

Dlptera
DIpMrt
Dlptera

TubMcId*
Tubrflcld*
Hnmlplar*

I'harynoobdeHJ*
Dlptera

Odonala
TubMclda
TubWclde

Trie hooter*
Dlptara
Odonal*
TubMelda
Hemlptera

Dlpl*f«
Odonala

Pharyngobdalllda
TubMclda
Tubfflclda

E phemer optera
Coleoptera

Olptera
Dorylalmlda
TubMelda
TubKieida
TubMclda
TubMclda
Dlptara
Dlptara

TubMclda
Dlptara
Dlptara
Odonata

Dlptera

' family' **"'
TubMcttae
Naldida*

TubMcldae
Chlronomldae

Ptiyttaae
TuMwNtae
Cornlda*

T£A»
Naldldaa

TubMclda*
ChvonomWaa

CwatopogonldM

Chronomidaa
TlpuHdM

CantopogonU**
Phytlda*

LbaauHdM
Naldlda*

TubMeldaa
CorWIda*

Erpobdeildee
Caratopogonldae

Chvonomldae
ClwunomHiae

rubiflclda*
Naldlda*
Corn MM

F.rpnbdaWdM
Chlronomldaa

ItMMldae
Nakfldae
Naldlda*

HydroptlldM
Chlronomldae
OomphldM
Tubrflold**
Cortalda*

TubMeldaa
Naldldae
Caenldaa

TubMcldae
Naldldae

TubMcldae
Naldtdaa

Chlronomldae

Naldldae
Chlronomldae
Chlronomldae
Oornphtdaa

Ceratopooonldae

Chlronomina*

Caraina*

drarommlnae

TanypodinM

Tanypodlnee
Tanypodlnaa

TanypndlnM

HydroptlMnae
CNronomlnae

CorUloae

TanypodlnM

Tanypodlnae

Tanypodlnae
Tanypodlnae

Chlronomlnae

*;̂

Ctwonommi

(-.niTOOOmBTK

Natartanl
Tinypodlnl

Tanypodtnl

CK«nm<%j»B*nlIMUf WIIIHPI

Tanypodlnl

Tanypodlnl

Coelotanypodim
Tanypodlnl

CNroooniW

••^JfSm
tmnooMui
rVancn r̂*
rVooMui

PorVp*o*gm
Pnyaeaa

OtVo
frtehocom*
Sonaerornlai

npurjfll** (tunty)
•vaneMbra
IJmnodrlui
ParypMMum
£pnMroml*i
fxpleif retail)
KrempaMpM

(.Jmonl*
Cararopopon

Pnyteaa
Pwlhfmii
Brtnchlun
LimnoOrtui
ParrruKomr*
MooreoMtM
CarafopoBon

Nittri*
r*nyput

l/mnodrful
Ouro

MooreobdeM
Ttnypul
Cnnli

Purfhernfi
AtitoOrtvi
BrancMun
HydmpHt

Cryprotene^pei
Arioornpnui
Lmmodrtut
rrtcnocort«»
Ceratopogon

rVtooraobovrt*
llytrtriui

arancMura
Caen/i
Oaroiui
Tanypu*

UmnooVfui
Dero

llyodrtui
Aulodrlui
Tinypui

Ctrttopogon
Brtnchlurt

Clln&inypui
Ttnypul

Artgomphui
Chlronemul

1 CukcoMtf

Suede?
rmnnwiBiw
loweroy'

farnplaronf
Mnotnte

nvlaroafreprle'
vag*
»P

lewtftyl

Htnotnn
If

•P
IP
IP

rw/aroifrop/M
IP

lowerfcyr
rturniw/frerf

IP
nWcroiloma

IP
IP

noopunctlptmll
holtmttil»ri

rilgtltlt

•P
mfcroifom*

mopiincllpfnnti
•P
IP

•P
IP

tnHmtliltfl

•P
•P
V-

•owtfby/

10.

limpltlonl
plyutll
ItHlflUI

sp.
aowertiyt

>P-
ntopunctlptnnlt

*P-
ullntriui

V.

'' Counted * ;

31
27
2
2
2
t
1
1
1
M
11
10
3
3
S
1
1
1
6
3
3
2
1
1
1
1
4
3
3
2
2
2
2
1
1
1
1
1
7
6
2
2
1
t
1
1
1
1
1

27
a
6
4
3
3
2
2
2
1
1
1

HMUHl Of ilMflpM
"Anahneefftti

60
60
60
60
80
60
60
to
to
to
to
M
60
Ki
1C)"'
60
60
60
46
60
60
60
60
80
60
60
50
80
60
60
60
60
80
60
60
60
80
60
80
60
80
60
80
80
80
80
80
80
80
60
80
60
80
60
60
60
60
60
60
SO
60

tan*
Total '
Si
64
4
4
4
2
2
2
2
62
22
2d
A
A
n
2
2
2
10
8
8
4
2
2
2
2
a
a
A
4
4
4
4

2
2
2
2
2
14
10
4
4
2
2
2
2
2
2
2
84
12
10
6
8
0
4
4
4
2
2
2

KMMvtAbundmeaj
(PtrotflM

4860
38 71
2^4
204
i&4
1 47
1 47
147
U7

4407
Ifi A4
lA6i
8 08
fin*
MM
i no
tBfi
1 A6

7041
17 SB
WAS
li 7A
6 It
» fin
868
588
1730
I3O4
no4
870
870
8 70
a 7o
436
438
438
438
436

3043
21 74
870
870
436
436
436
4.36
4.36
4.36
4,36
47.37
10,63
8.77
7,02
6,28
6.26
3.81
3.61
3.61
1.76
1.75

i 78



Appendix D
Benthlc Macroinvertebrate Data for Dead Creek Sector F, the Borrow Pit Lake, and Reference Areas

Sauget Area I

Station ID •-•
BP- -2
BP- -2
BP- -2
BP- -2
BP- -2
BP- -2

BPT^
BP- -3
BP- -3
BP- -3
BP- -3
BP- -3
BP- -3
BP- -3
BP- -3
BP- -3
BP-2-3
BP-3-1
BP-3-1
BP-3-1
BP-3-1
BP-3-1
BP-3-1
BP-3-1
BP-3-1
BP-3-1
BP-3-1
BP-3-2
BP-3-2
BP-3-2
BP-3-2
BP-3-2
BP-3-2
BP-3-2
BP-3-2
BP-3-2
BP-3-3
BP-3-3
BP-3-3
BP-3-3
BP-3-3
BP-3-3
BP-3-3
BP-3-3
BP-3-3

PDC-1-1
PDC-1-1
PDC-1-1
PDC-1-1
PDC-1-1
PDC-1-1
PDC-1-2
PDC-1-2
PDC-1-2
PDC-1-3
PDC-1-3
PDC-1-3

-Phylum-:
Annelida
Annelida

Arthropods
Arthropods
Annelida

Arthropoda
Arthropoda
Arthropoda

Arthropoda
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Annelida
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Annelida

Arthropoda
Arthropoda
Annelida
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Annelida
Annelida
Annelida

Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda
Arthropoda

Annelida
Annelida
Annelida

Arthropoda
Arthropoda
Annelida

Arthropoda
Arthropoda
Annelida

Arthropoda
Arthropoda

C;«»» ;
Ollgochaeta
Oligochaeta

Insects
Insecta

Oligochaeta
Insecta

Oligochaeta
Insecta

Oligochaeta
Oligochaeta

Insecta
Insecta
Insecta
Insecta

Insecta
Insecta
Insecta
Insecta

Oligochaeta
Oligochaeta
Oligochaeta

Insecta
Insecta
Insecta
Insecta

Oligochaeta
Insecta
Insecta

Oligochaeta
Oligochaeta
Oligochaeta

Insecta
Insecta
Insecta
Insecta
Insecta
Insecta

Oligochaeta
Oligochaeta
Oligochaeta

Insecta
Insecta
Insecta
Insecta
Insecta
Insecta

Oligochaeta
Oligochaeta
Oligochaeta
Oligochaeta

Insecta
Insecta

Oligochaeta
Insecta
Insecta

Oligochaeta
Insecta
Insecta

, ,j.'.t, r.
,-.: .:.omee=Li>

Tubfficida
TubtflckJa
Dlptera
Diptera

Tubificida
Diptera
Diptera
Diptera

Diptera
Tubfficida
Tubfficida
Diptera
Diptera
Diptera

Odonata
Diptera
Diptera
Diptera
Diptera
Diptera

Tubfficida
Tubfficida
Tubificida
Diptera
Diptera
Diptera
Odonata
Tubfficida
Diptera
Diptera

Tubificida
Tubificida
Tubificida
Diptera

Odonata
Diptera
Diptera
Odonata
Diptera

Tubificida
Tubificida
Tubificida
Diptera
Diptera
Diptera
Diptera
Odonata
Diptera

Tubificida
Tubificida
Tubificida
Tubfficida
Diptera
Diptera

Tubificida
Diptera
Diptera

Tubificida
Diptera
Diptera

,- Family —
TubffickJae
TubfflcMae

Chironomidae
Chironomldae

Naididae
Chironomldae

Ceratopogonidae
Chironomidae

Ceratopogonidae
Naididae
Naididae

Chironomidae
Chironomidae
Chironomidae
Gomphidae

Chironomldae
Chironomidae
Chironomidae
Chironomidae

Tipulidae
Tubfficidae
Naididae
Naididae

Ceratopogonidae
Chironomidae
Chironomidae

Libellulidae
Naididae

Chironomidae
Ceratopogonidae

Tubificidae
Naididae
Naididae

Ceratopogonidae
Libellulidae

Chironomldae
Chironomidae

Libellulidae
Ceratopogonidae

Tubificidae
Naididae
Naididae

Ceratopogonidae
Ceratopogonidae

Chaoboridae
Chironomldae
Libellulidae

Chironomldae
Tubificidae
Naididae

Tubificidae
Tubificidae

Ceratopogonidae
Chaobondae
Tubificidae

Ceratopogonidae
Ceratopogonidae

Tubificidae
Ceratopogonidae

Chironomidae

Sub-Famliv

Chlronomlnae
Tanypodinae

Tanypodinae

Tanypodinae

Chironominae
Chironominae
Tanypodinae

Chironominae
Tanypodinae
Tanypodinae
Tanypodinae

Tanypodinae
Chironominae

Tanypodinae

Chironominae
Tanypodinae

Chironominae

Tanypodinae

Tanypodinae

Tribe

Chironomini
Procladiini

Coelotanypodini

Tanypodinl

Chironomini
Tanytarsini
Tanypodini

Chironomini
Coelotanypodini

Procladiini
Tanypodini

Tanypodinl
Chironomini

Coelotanypodini

Tanytarsini
Tanypodini

Chironomini

Tanypodini

Tanypodini

« ^,»
?'4

'• Genus - '
Umnodrilus
llyodrilus

Chlronomus
Procladius
BrancWura

Clinolanypus
Ceralopogon

Tanypus

Ceratopogon
Dero

Branchlura
Chironomus
Tanytarsus
Tanypus

' Arigomphus
Cladopelma
Clinotanypus
Procladius
Tanypus

Tlpulidae (famty)
Umnodrilus

Dero
Branchiura

Ceratopogon
Tanypus

Cryptoch/ronomus
Perithemis
Aulodrilus

Clinotanypus
Sphaeromias
Umnodrilus
Branchiura

Dero
Ceratopogon
Plathemis
Tanytarsus
Tanypus

Perithemis
Sphaeromias
Umnodrilus
Branchiura

Dero
Ceratopogon

Bezoa
Chaoborus

Cryptochlronomus
Perithemis
Tanypus

Umnodrilus
Dero

llyodrilus
Psammoryctldes

Ceratopogon
Chaoborus
Limnodrilus
Ceratopogon

Bezzfo
Umnodrilus
Ceratopogon

Tanypus

Species
hoffmeisteri
templetonl
sallnarlus

sp.
sowerbyi

sp.
SP-

neopunct/pennis

sp.
digitate

sowerbyi
decorus

sp.
stellatus

sp.
sp.
sp.
sp.

neopunctipennis

hoflmeisteri
dtgitata

sowerbyi
sp.

neopunctipennis
lulvus

sp.
piguetl

sp.
sp.

hoffmeisteri
sowerbyi
digitate

sp.
sp.
sp.

neopunctipennis
sp.
sp.

hoffmeisteri
sowerbyi
digitate

sp.
sp.

punctipenn/s
lulvus
sp.

neopunctipennis
hoffmeisteri

digitals
templetonl

callfomlanus
sp.

puncUpermis
hoflmeisteri

sp.
sp.

hoflmeisteri
sp.

neopunctipennis

'Organisms •>:
Counted :

13
4
3
3
2

I 2
1

7
6
2
2
2
2
1
1
1
1
1
1

42
16
9
5
4
3
2
1
1
1
7
2
1
1
1
1
1
1
1

36
5
3

1
1
1
1
1

71
2
2
2
1
1
4
1
1
4
2
1

Amount of Sample
Analyzed (%)

50
50
50
50
50 |
50
50 |
50

50
1 50 |

50
50 |
50
50
50
50
50
50
50
50
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
too
100
100 1
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

Sample
Total

26
8
6
6
4
4

14
12
4
4
4
4
2
2
2
2
2
2
42
16
9
5
4
3
2
1
1
1
7
2
1
1
1
1
1
1
1

36
5
3
2
1

'1
1
1

71
2

2
1
1
4
1
1
4
2
1

Relative Abundance .
(Percent) :;

44.83
13.79
10.34
10.34

, 6.90
6.90
3.45
3.45
40.00
15.56
13.33
4.44
4.44
4.44
4.44

2.22
2.22
2.22
2.22
2.22
50.00
19.05
10.71
5.95
4.76
3.57
2.38
1.19
1.19
1.19

43.75
12.50
6.25
6.25
6.25
6.25
6.25
6.25
6.25
70.59
9.80
5.88
3.92
1.96
1.96
1.96
1.96
1.96

89.87
2.53
2.53
2.53
1.27
1.27

66.67
16.67
16.67
57.14
28.57
14.29
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n*«IMe MMrotnvoftabral* Data tor OMd Crwk Motor •. (ha Borrow r>H I ok*. and IMoranoa ArtM
ItugotArMl

Button to
PDC-2-1
PDC-2-1
PRC.J.2
POC-2-2
PDC-2-2
PDC-2-2
PDC-2-2
PDC-2-3
PDC-2-3
PDC-2-3
PDC-2-3
PDC-2-3
RCF2 1-1
RF.F2-1-1
REF2-1-1
REF2-1-1
REF2-1-1
REF2-1-1
REF2-1-1
REF2-1-1
REF2-1-2
REF2-1-2
REF2-1-2
REF2-1-2
REF2-1-2
REF2-1-2
HEF2-1-2
HEF2-I-2"
REF2-1-2
REF2-1-2
REF2-1-3
REF2-1-3
REF2-1-3
REF2-1-3
REF2-1-3
REF2-1-3
REF2-1-3
REF2-1-3
REF2-1-3
REF2-2-1
REF2-2-1
REF2-2-1
REF2-2-1
REFJ-M
REF2-2-1
REF2-2-1
REF2-2-1
REF2-2-1
REF2-2-2

REF2-2-3
REF2-2-3
REF2-2-3
REF2-2-3
REF2-2-3

Anmod*
MOBUKA
Anrtood*
AnrwMa

AnnoNda
Arthropod*
AnnoM*

Arthropods
Annalld*

AflhfOpodB
Arthropod*

AnnoHda
Arthropoda
Arthropoda
Arthropods
Mooutc*
AnnoWa
AnnoHda

Arthropod*
Amanda
Motutc*

Arthropod*
Arthropod*
Arthropod*

Anoatlda
Annoltda

Arthropoda
Arthropod!
Arthropod*
Arthropoda

Arthropod*
Arthropod*
AnrMlId*
Annalld*

ArthfopodB
Arthrapoda
Arthropodfl
Annolidn

Arthropod*
— InMlETai"AnnVWV

Arthfopodi
Arthfopodi
Arthrppodi
Arthropod*
Arthropod!
Annalld*

Arthropod*
Annalld*

Arthropod*
Arthropod*

Arthropod*

«'" tf.t 't

OtigochMt*

OMgaehMl*
OUgachaala

OligoehMt*
Cruttaca*
OligoehMl*

Intact*
Oligochaat*

Intacta
Intacta

OHgochMta
Intacta
Irwocta

Crullacaa
Oatlropoda
OllgochMla
OligoehMt*

intact*
Oligochaal*
aatlropod*

Intact*
Intact*
Intact*

Oligochaat*
OMgochMla

Intocla
Intocla
Intacta
Intact*

OllgochMla
Intacl*
Intact*

OtlgochMl*
OiigochMt*

Intact*
Irmoctn
Intaei*

OllgochMla
Intact*

OHgochMl*
OligoehMt*

Intact*
Intact*
Intact*
Intacl*
Intact*

OligoehMt*
Intact*

OilgoehMU
Intacl*
Intact*
Intact!
Intact*

•**t- . ̂ isirVv

TubMeld*

TubMeM*
TubMeld*
TubMoW*
TubMeld*

TubMcId*
Dlptar*

TubMcld*
Dlptar*
Oiptar*

TubMcld*
Olplara
Dlptora

Docapod*
Batommatophora

TubMcld*
TubMcld*
Dlptor*

TuWftckJa
Batommatophor*

Dlptar*

Dlplar*
Tublflcid*
rublftcld*
Dlptor*
Dlplara

Hamlptar*
Olplar*

TubMcld*
Olplar*
Oiptar*

Tublflcid*

Hamiptar*
Dlptar*
Dlplar*

TubMcld*
Dlptwi

TubMeld*
TubMleld*
Oiplaf*
Dlptari
Dlplar!
Dlptari
Dlptari

TubMcld*
Dletar*

TubMcld*

Dlptar*

Hamlptari

, ; • ;<j.̂

TubMeldM
UnlanidM
TubMcidM
TubMcidM
NaididM

TubMeldM
P MaMMTKMIKHM

TubMcidM
ChaotaoridM

ChfronarnidM
ChvonomniM

TubMcidM
EphydrldM

CMammirua
PalMmonidM

PhytldM
TubMeldM
TubMoldM

CorMopogonktM
TubMcidM
PhytldM

CoratopogonldM
CorhldM

TubHtcldM
NakHda*

r.aratopooonldaa
rnrainpogonldM

CorfetMM
C«ralnpogonMM

TuhrAcldM
ChlrammHM

CorMopogonldM
N*ldldM
NildldM

CuralopogonldM
R*r*topogontdM

TulMcldM
CaratopogonldM

NnldldM
~ N*ldldM
ChkooornnM

CMroooflinM
TIpulldM

TubMoldM
ChlronomldM

TubMcidM
Cnlronorn Iov9
Cnlfonomio99
ChlronomldM

CorbldM

,-.-SV:̂ ^

ChlronomlnM
TanypodlnM

TanypodinM

CortalrtM
TanypodlnM

TinypodlnM

CorhlnM

ChlronornlrMM

T*nypodlnM

Ch*fonofnkv*M
ChlronomlnM
TanypodlnM

CorlxInM

" '̂ "

ChironornW
ProcMolinl

TanypodW

T«nypodW

Tnnypodlnl

Tinypodlnl

T0ftyi9ftW

Orthoot9dNnl

PtntanourW

CNfonornktl
Tinypodlnl

•' ,.;YV- '̂ ^

" Oonui' —

Lofjufgiii
t«nnodr*ut
vyodrtw*

Doro
PummoryctMM
Patoamonorai
Unnodraui
C/NMOOrVI

Oam
CMranamui
PmclKtui
ImnoOilut
fprtyflra
Itnypui

PnyioM

LlmnoOrtui
Coro/ooooon

PttyuHt
CgraJoprigon
Trlctxxortrt

ran/put
PummorycfWat

AutoOrlui
Sp/iaaromMl

CuHcoMat
S/gar*

Cii«coMai
Llmnodrfui

tanypui
Carttopogon

AutocMui
Oaro

Trtcfiocortit

Spnaarbmfol
Ltmnodrtul
ar̂ opogon

AutoOrtui
Tinypui

Spn»*rom/»i

Pitclroclidkii
Umnodrfui

/jrnnodrful
Crilronomut
Porypadlrum

Tanypu!
Trichoc&lx*

BDtctaj '
/NNmNNOfaff

»P

lempMon'
diotat*

caMvnttnui
**dMiian*li
noAnaMan1

puncliptnnlt
<*o*a/*
d»conii

•P
/uMnatoran
luoapac*

not̂ Hjnelffnnll
kaduDanM

ncforotfrqpna
vortobMi

udflifmlinut
ip

hoHmtitltii

""/.̂ rop".

rwopunct̂ orvWi
emlHomlanui

pAjrttiKa
•P
•P
•P
•P

holtmtiitetl
nuapiinctlptnnli

•P

»P
ip
•P

•P-

n«opuncl!p*nnli

*P
IP
•P.

tnnulili

itllnirtui
icilttnum

neopunctlptnnll
»P'

Ceumod '
3
t

30
3
1
1
1

40

2
1
1
1

140

6
i

2
2
1
1
1

116
3
2
2
2
1
1
1
1
1

60
60
26
6
2
1
1
1
1

22
a
1
1
t
1
t
1
t
13
t

26
a
t
t

-* "V.-

Amtinfjnft)
too
100
too
too
too
too
100
60
60
60
60
60
10
10
10
to
10
10
10
10
to
10
to
10
10
10
10
to
10
10
10
10
10
10
to
10
to
10
to
too
too
too
too
too
too
100
too
too
too
too
too
too
too
too
100

Total
3
1

30
3
1
1
t

06
4
2
2
2

1400
no
20
20
20
10
10
10

1180
30
20
20
20
10
10
10
10
10

600
800
280
60
20
10
10
10
10
22
a
i
i
t
i
t
i
t
13
t

28
a
t
1

(PorctnO
7600
J600
6T5T
i JJ
2 'A276
276
0074
370
166
1 88

' f a i r
IX) 66
.inn
t 'J$
1 22
1 22
oa t
nni
nnt

HO 16
2 33
1 68
1 66
1 66
078
078
0 78
(1 78
0 76
40 27
.11 56
in 7R
336
1 34
067
067
Ofl7
067
6046
2182

270
270

270
270
2,70
2,70
02.86
7.t4

8P.44
22.22
2.78
2.78
Z7B



Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology
Natural Resource
Assessments Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 13012

Client Sample ID : F-1-1-"CREEK SECTOR F-1"

Remarks :

Date/Time Sample Collected : 10/7/99 @ 3:00:00 P

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe GenusfSpeciesWariety Counted

Annelida

Arthropoda

Oligochaeta

Pelecypoda

Insecta

Tubificida

Prionodesmacea

Coleoplera

Diptera

Naididae

Tubificidae

Sphaeriidae

Hydrophilidae

Ceratopogonidae

Chironomidae Chironominae Chironomini

Tanypodinae Tanypodini

Hemiptera

Lepidoptera

Pleidae

Pyralidae

Haemonais waldvogeli

Branchiura sowerbyi

Limnodrilus claparedianus

Sphaerium sp.

Hydmchus sp.

Ceratopogon sp.

Culicoides sp.

Chironomus sp.

Chironomus decorus

Einfeldia sp.

Potypedilum illinoense

Tan/pus carinatus

Neoplea sp.

Acentha sp.

Sub-Total: 26

Grand Total: 26
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Aquatec Biological Sciences
Sciences

Toucctogy

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sampte K> : 13O13

Client Sample ID : F-L2-XREEK SECTOR F-V

Date/Time Sample Collected : 10/7/99 @ 3:00:00 P

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Ortcr Fanriry Sub-Family GcniB'Species/Varicty
*

Counted

Ocnera Centopogondae

CMoromdae Ct

Sflaenansp.

Ccmopogon sp.

Cfwuionius spi

Sub-Total: 30

Grand rota/: 30

ABS Page 68 of 7>»
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Sciences

Aquatec Biological
Ecology Environmental

| Toxicology
Natural Resource
Assessments Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 13014
Client Sample ID : F-1-3-"CREEK SECTOR F-1"
Remarks :

Date/Time Sample Collected : 10/7/99 @ 3:00:00 P
Percent Sample Examined : 50
Sampling Depth (m) : Not Reported

Phylum Class

Annelida Oligochaeta

Mollusca Pelecypoda

^Mnhropoda Insecta

Order Family Sub-Family Tribe Genus/Species/Variety

Tubificida Tubificidae Branchiura sowerbyi

Prionodesmacea Sphaeriidae Musculium sp.

Sphaerium sp.

Diptera Ceratopogonidae Ceratopogon sp.

Cu/icoides sp.

Chironomidae Chironominae Chironomini Chironomus sp.

PolypeOilum illinoense

Tanypodinae Tanypodini Tanypus neopunctipennis

Sub-Total:
Grand Total:

#
Counted

5

4

3

1

4

2

2

1

22

22
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// \. Aquatec Biological Sciences
v/ \^* v.

/ X^' _ * . „ , - . -̂ **- e>-m,*w,~.**l \U< M*i**Fte«ure Jk .

Sciences

Charlie Menzie
Mertzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

^ Toicology ^ Assessmerts C| -VJOmJ^ ^

Date
BTR No.
Project No.
No. of Samples
Date Received

: 12/23/99
: 03703
: 99033
: 69
: 10/26/99

Laboratory Sample K>

Own! Sample IO

Remarks

13015
F-2-1--CREEK SECTOR F-

Date/Time Sample Collected : 10/7/99 @ 4:10:00 P

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Order Fwiwly Sub-Family Trfce GcnuslSpecies/Variety Count*!

TuModi

Dmera

Owtmmdae Ovonomnae

Tanypodnae

Bianchun sowcrDyi

Bezzasp

Cerakxxigon sp.

SpfueruiMJ sp.

Ctmoomussp

Coetaianypodn CoeWanypus scaputans

Sub-Tote/. 18

Grand Total: 18

ABS Page 70 of
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Sciences

Aquatec Biological Sciences
&Ecology Environmental

Toxicology
Natural Resource
Assessments

Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 13016
Client Sample ID : F-2-2-"CREEK SECTOR F-2"

Remarks :

Date/Time Sample Collected : 10/7/99 @ 4:10:00 P
Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety
#

Counted

Annelida Oligochaeta Tubificida Tubificidae Branchiura sowerbyi

Arthropoda Insects Diptera Ceratopogonidae Ceratopogon sp.

Culicoides sp.

^M Sphaeromias sp.

Chironomidae Chironominae Chironomini Chironomus sp.

Polypedilum illinoense

Tanypodinae Psectrotanypus sp.

Hemiptera Mesoveliidae Mesove/ia sp.

Pleidae Neoptea sp.

Sub-Total:

Grand Total:

8

12

1

8

2

1

1

1

2

36

36
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jjL Aquatec Biological Sciences

Sciences
Ecotog^ NaturalResource

Assessmerts Mciolaotogy

Charlie Menzie
Menzte-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Samp* ID : 13017

Cttent Sample ID : F-2-3-~CREEK SECTOR F-r

Remarks :

Date/Tune Sample Collected : KV7/99 @ 4:10:00 P

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Oftftr Family Sub-Family Tribe GenuslSpecieWariety *Counted

CTgouuea TuMooa

Often

Ti

Cer

Owwxxrwlae

Branctttn somcityi

Ceratqpooon sp

9

11

2

1

Sub-Total:

Grand Total: 23
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Aquatec Biological Sciences
Sciences

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date
BTR No.
Project No.
No. of Samples
Date Received

12/23/99
03703
99033
69
10/26/99

Laboratory Sample ID : 13018
Client Sample ID : F-3-1-"CREEK SECTOR F-3"

Remarks :

Date/Time Sample Collected : 10/7/99 @ 10:45:00
Percent Sample Examined : 50
Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety Counted

Annelida Oligochaeta Tubificida

^ .̂ hropoda Insecta Coleoptera

Diptera

Tubificidae Branchiate sowertyi

llyodrilus templetoni

Limnodrilus hoffmeisteri

Dytiscidae Hygrotus sp.

Hydrophilidae Tropistemus sp.

Ceratopogonidae Culicoides sp.

Chironomidae Chironominae Chironomini Polypedilum illinoense

Tanypodinae Krenopetop/a sp.

Stratiomyidae Stratiomys sp.

Sub-Total:
Grand Total:

26

3

14

1

1

1

1

2

1

52

52
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Sciences

Aquatec Biological Sciences

*

Envtrarref* Natural Resowas Ifcjobiotogy „_

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received -.10/26/99

Laboratory San*** ID : 13019

Cktm Sample ID : F-3-2--CREEK SECTOR F-3"

Rwnarks :

DateTTrme Sample Collected : 10/7/99 £> 10:45:00

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Otter Famrty Sub-Family Tribe GenuslSpecies/VBriety
#

Counted

Oerovoga

Bonctura sowerbyr

•yodntn tempteMn

Ccraiopogoradae

Owonomdae Owonomn

PtiyxGi hefemstropta

Sphaenmos sp

Coraodae Coranae

1

27

2

Sub-ToJa/.- 68

Grand Total: 68

Submitted C^FOrC^,

'•j
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Aquatec Biological Sciences
> ^
^ j*fe< Ecology f̂e £^imental l̂ 1̂ 1̂ ^̂  |£ Microbiology

Sciences "^ "

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGETJL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12965
Client Sample ID : F-3-3-"CREEK SECTOR F-3"

Remarks :

Phylum Class Order

Annelida Oligochaeta Tubifitida

Mollusca Gastropoda Basommatophora

Wropoda Insecta Diptera

Date/Time Sample Collected : 10/7/99 @ 10:45:00
Percent Sample Examined : 50
Sampling Depth (m) : Not Reported

#
Family Sub-Family Tribe Genus/Species/Vartety Counted

Tubificidae Branchiura sowerbyi 26

Limnodrilus hoffmeisteri 1 1

Physidae Physella heterostropha 1

3

Ceratopogonidae Ceratopogon sp. 1

Sphaeromias sp. 3

Chironomidae Chironominae Chironomini Potypedilum illinoense 1 0

Tanypodinae Krenopelopia sp. 3

Tipulidae Limonia sp. 1

Sub-Total: 59
Grand Total: 59

ABS Page 20 of 74
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Sciences

Aquatec Biological Sciences
*̂ p^^m * • **HP ^̂ «^% ErwwOTtKftal

Toocctogy

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Laboratory Sample K> : 128*5

Ghent Sample tt> : BP-1-1 -"BORROW PIT LAKE-1'

Ramartis :

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received -.10/26/99

Datemmc Sampte Coltected : 1W6«9@ 11:30:00

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

FamBy Sub-Family Tribe OnusJSpeciet/Variety Counted

B/anctaura sowerby

LmncxMbs hofmealen

Tanypodmae

Conndae

Ooonoti

Sub-rota/: 17

Grand Total: 17
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Aquatec Biological Sciences
Sciences

Ecology Environmental
Toxicology

Natural Resource
Assessments Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12986
Client Sample ID : BP-1-2-"BORROW PIT LAKE -1"

Remarks :

Date/Time Sample Collected : 10/6/99 @ 11:30:00
Percent Sample Examined : SO
Sampling Depth (m) : Not Reported

Phylum Class Order Family

Annelida Hirudinea Pharyngobdellida Erpobdellidae

Oligochaeta Tubificida Naididae

Tubificidae

W

Arthropods Insecta Diptera Chironomidae

Ephemeroptera Caenidae

Hemiptera Corixklae

Odonata Gomphidae

Libellulidae

Trichoptera Hydroptilidae

Sub-Family Tribe Genus/Species/Variety

MooreobdefJa m/crostoma

Dero digttata

Aulodrilus pigueti

Branchiura sowertyi

Limnodrilus hoffmeisteri

Chironominae Chironomini Cryptotendipes sp.

Tanypodinae Tanypodini Tan/pus neopunctipennis

Caenis sp.

Pa/maconxa sp.

Arigomphus sp.

Perithemis sp.

Hydroptilinae Hydroptila a/ax

Sub- Total:
Grand Total:

Counted

2

3

1

1

4

1

2

2

3

1

2

1

23

23
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Aquatec Biological Sciences
Sciences

Ecology Ennrcmvf
Toucctagy

Maftnl Resource

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample D : 12967
Client Sample ID : BP-1-VBORROW PIT LAKE-1'

Datemme Sample Collected : 10/6/99 @ 11:30:00

Percent Sample Examined : 50
Sampling Depth (m) : Not Reported

Order FamHy Sub-Fwraly GcnucfSpecies/Varicty *Counted

Oorytamoa

Ptwyngoboeftai Efpoodrthdag

TuMtaaa TuModae

Abimussp.

MooreobdNb

Artteopoda meecta Cotaonera

Octcra

Epnembrooma

Hernptr,

OQonata

H l̂roptiAdae

Ceratopooonuae

O*o*min^ag Tanypodmae Tanj

Caendae

Coroodae Corocnae

L*e***e

*ĵ 'nHrt tempfeton

LntnxHus hoOmetsien

Berosvssp

Ceramoyon sp

nxxfeii Tan^ws neopunctpennis

Caenosp

Tnrtocon,,̂

R'— **
Sub-Tola/:

1

1

2

1

1

5

2

23

Grand Tola/: 23
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w
Sciences

Aquatec Biological Sciences
aEcology Environmental

Toxicology
Natural Resource
Assessments

Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12995
Client Sample ID : BP-2-1 -"BORROW PIT LAKE-2"

Remarks :

Date/Time Sample Collected : 10/6/99 @ 9:30:00 A
Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety Counted

Annelida Oligochaeta Tubificida Naididae

Tubificidae

Arthropoda Insecta Diptera Ceratopogonidae

Chironomidae Chironominae

Tanypodinae

Odonata Gomphidae

Dero digitata

Aulodrilus pigueti

Branchiura sowerbyi

llyodrilus temp/etom

Limnodrilus hoffmeisteri

Ceratopogon sp.

Culicoides sp.

Chironomini Chironomus salinarius

Coelotanypodini Clinotanypus sp.

Tanypodini Tanypus neopunctipennis

Tan/pus stellatus

Arigomphus sp.

6

4

2

5

27

3

1

1

2

2

3

1

Sub-fota/.- 57

Grand Total: 57
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oA^.

Sciences

Aquatec Biological Sciences
Ecology Envinnncfta!

Tmicotogy

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample K> : 12988
CNtnt Sample ID : BP-2-2--BORROW PTT mKE-2"

Remarfcs :

Date/Tnte Sample Collected : 10/6/99 @ 9:30:00 A

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Order Family Sub-Family Genus/Spec tes/Vahety *Counted

fyodrtta temtJieton

Lmnodnibs hoff

Often

Omnondae Chnxxxnnae

Tanypodnae

Chmnomus safinanus

Coetatanypodvv Ctnotttiypus sp.

Taoyp

2

4

13

Sub-rota/. 29

Grand Total: 29
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w
Aquatec Biological Sciences

Sciences
Ecology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12989

Client Sample ID : BP-2-3-"BORROW PIT LAKE-2"

Remarks :

Date/Time Sample Collected : 10/6/99 @ 9:30:00 A

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety Counted

Annelida

toji^ tropoda

Oligochaeta

Insects

Tubificida

Diptera

Naididae

Tubificidae

Ceratopogonidae

Chironomidae Chironominae

Tanypodinae

Odonata

Tipulidae

Gomphidae

Den digitate

Branchiura sowerbyi

Limnodrilus hoflmeisteri

Ceratopogon sp.

Chironomini Chironomus decorus

Cladopelma sp.

Tanytarsini Tanytarsus sp.

Coelotanypodini Clinotanypus sp.

Procladiini Procladius sp.

Tanypodini Tanypus neopunctipennis

Janypus stellatus

Ahgomphus sp.

6

2

18

7

2

1

2

1

1

1

2

1

1

Sub-Total: 45

Grand Total: 45
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Sciences

Aquatec Biological Sciences
Stl Natml Resource j|
Ay Assessmetfc ^&Ecdogy EfwravncrtX

Toncdbgy
Ifcroteoto^

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample O : 12M2

CStnt Sample K> : BP-i-1 --BORROW PIT LAKE-r

Date/Time Sample Collected : 10/6/99 @ 4:30:00 P

Percent Sample Examined : 100

Sampling Depth (m) : Not Reported

Ortfer Fanvty Sub-F»mity Tribe GenuclSpecies/Variety Counted

Auttdntapgue*

16

1

9

Artmpod* mwca mw«

Odonaca

t.nmn*ffmmlx ^sfmjfjuifj-i ̂ v

SpMeromassp

Tanypodnae CoetattnypodH dnotanypus spi

Lfafc*dit Pterthemesp

Sub-Tota/:

Grand Total:

•̂

1

3

1

4

2

84

84
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA01824

Reference: SAUGETJL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12990
Client Sample ID : BP-3-2-"BORROW PIT LAKE-3"

Remarks

Date/Time Sample Collected : 10/6/99 @ 4:30:00 P

Percent Sample Examined : 100

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genusf SpeclesWa rlety
#

Counted

Annelida Oligochaeta

Insecta

Tubificida

Diptera

Odonata

Naididae

Tubificidae

Ceratopogonidae

Chironomidae Chironominae Tanytarsini

Tanypodinae Tanypodini

Libellulidae

Dero digitals

Branchiura sowerbyi

Limnodrilus hoffmeisteri

Ceratopogon sp.

Sphaeromias sp.

Tanytarsus sp.

Tanypus neopunctipennis

Perithemis sp.

Plathemis sp.

Sub-Total: 16

Grand Total: 16
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Sciences

Aquatec Biological Sciences
Ecology Emiranrart Natural Rcsouce

Assessmerts

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received :10/26/99

Laboratory Sample K> : 12991

Client Sample ID : BP-3-3-"BORROW PIT LAKE-r

Date/Time Sample Collected : 1(W6«9 @ 4:30:00 P

Percent Sample Examined : 100

Sampling Depth (m) : Not Reported

Order Fun*y Subfamily Tr*e *Counted

Tubicxa

SrancAKtfB soHWrt̂ ff

LnnodnAjs /wftuwsteii

Sezzasp.

Qiaobondac

Cncxnxndae Cfwonomewe

Tanypodv>a6

Chaobonis punctipcttnis

Tanypus neopundipenfus

flsrtftemosp

3

5

36

Sub-Tota/: 51

Grand Tola/: 51
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology
Natural Resource
Assessments Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12979

Client Sample ID : PDC-1 -1 -"PRARIE DUPONT CREEK-1'

Remarks :

Date/Time Sample Collected : 10/8/99® 9:30:00 A

Percent Sample Examined : 100

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety

Annelida Oligochaeta Tubificida Naididae Dero digitate

Tubificidae llyodrilus templetoni

Limnodrilus hoffmeisten

.̂̂  Psammoryctties californianus

Arthropoda Insecta Diptera Ceratopogonidae Ceratopogon sp.

Chaobohdae Chaoborus punctipennis

Sub-Total:

Grand Total:

#
Counted

2

2

71

2

1

1

79

79
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£»A<3>.

Sciences

Aquatec Biological Sciences
Ecotow

Toocdogy

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample P : 12980

Client Sample 10 : POC-1-2-TRARIE OUPONT CREEK-1 -

Remarks

Dateffime Sample Collected : 10/8/99 @ 9:30:00 A

Percent Sample Examined : 100

Sampling Depth (m) : Not Reported

Oder F»r™ty Sub-F amity Tribe Genus/Species/Variety Counted

Aifwopodv

Ti

Or Bezzasfi

Oemopogon sp.

Sub-Total:

Grand Total:
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology
Natural Resource
Assessments Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA01824

Reference: SAUGETJL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12981

Client Sample ID : PDC-1 -3-"PRARIE DUPONT CREEK-1"

Remarks :

Date/Time Sample Collected : 10/8/99 @ 9:30:00 A

Percent Sample Examined MOO

Sampling Depth (m) : Not Reported

Phylum Class

Annelida Oligochaeta

Arthropods Insecta

lllrfUp

Order Family Sub-Family Tribe

Tubificida Tubificidae

Diptera Ceratopogonidae

Chironomidae Tanypodinae Tanypodini

Genus/Species/Variety

Limnoarilus hoffmeisteri

Ceratopogon sp.

Tanypus neopunctipennis

Sub-Total:

Grand Total:

#
Counted

4

2

1

7

7
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Aquatec Biological Sciences

Sciences
E0*0* ^ r^"^T Aj* A~™.-r f3 «*««*fcgy

Charlie Menzie Date : 12/23/99
Menzie-Cura & Associates BTR No. : 03703
1 Courthouse Lane Project No. : 99033
Chelmsford, MA 01824 No. of Samples : 69

Date Received : 10/26/99

Reference: SAUGET.IL

Laboratory Samptt C : 12982 Date/Time Sample Collected : 10/8/99 @ 11:20:00

CHent Sample ID : POC-2-1-"PRARIE OUPONT CREEK-2" Percent Sample Examined : 100
Remarks : Sampling Depth (m) : Not Reported

~i
Otter Family Sub-Family Tribe GentsfSpecwcrVaricty Counted

LmnoOnlus hofmeaten 3

PnonoaesmsoM UnKrttfae Lampsasspi 1

Sub-Total:

Grand Tola/:
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Aquatec Biological

Sciences
Ecology Environmental

Toxicology
Natural Resource
Assessments Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12983

Client Sample ID : PDC-2-2-"PRARIE DUPONT CREEK-2"

Remarks :

Date/Time Sample Collected : 10/8/99 @ 11:20:00

Percent Sample Examined : 100

Sampling Depth (m) : Not Reported

Phylum Class

Annelida Oligochaeta

•HuinH
*9P

Arthropoda Crustacea

Order Family Sub-Family Tribe Genus/Species/Variety

Tubificida Naididae Oero digitata

Tubificidae llyodrilus templetoni

Limnodrilus hoftmeisteri

Psammoryctides califomianus

Decapoda Palaemonidae Palaemonetes kadiakensis

Sub-Total:

#
Counted

1

3

30

1

1

36

Grand Total: 36
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Sciences

Aquatec Biological Sciences

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
ChelmsfortJ, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory SOT*)** D : 12964
Ctim« Sample ID : POC-2->~PRAR)E DUPONT CREEK-r

Order

Date/Time Sample Collected : 10/8/99 @ 11:20:00

Percent Sample Examined : 50

Sampling Depth (m) : Not Reported

F.mity Sub-Fwnly Tribe GenusJSpecies/Variety Counted

TubAcxta

TuMfodae

Ovonandae Cfwonomnae

Tanypodnae Piuclj>l»»

DerodiB«ate

UnrmMba hoftiieateii

Oaobona puncHpenns

Chrmomus deoorus

Pmrlacfcn ap.

1

49

2

1

Sub-Total: 54

Grand Tota/: 54
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology
Natural Resource
Assessments Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12973
Client Sample ID : REF2-1-1-"REFERENCE LOCATION 2-1'

Remarks

Date/Time Sample Collected : 10/8/99 @ 2:30:00 P
Percent Sample Examined : 10
Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety
#

Counted

Annelida Oligochaeta

3 Gastropoda

Arthropods Crustacea

Insecta

Tubificida

Basommatophora

Decapoda

Diptera

Naididae

Tubificidae

Physidae

Palaemonidae

Ceratopogonidae

Chironomidae Tanypodinae

Ephydridae

Tanypodini

Nais variabilis 1

Limnodrilus hoffmeisteri 149

Limnodrilus udekemianus 1

Physella heterostnopha 2

Palaemonetes kadiakensis 2

Ceratopogon sp. 1

Tanypus neopunctipennis 2

Ephydra subopaca 6

Sub-Total: 164
Grand Total: 164
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Sciences

Aquatec Biological Sciences
«B
GL

Erwramnttf
TcBKdogy

NalmlResanc
Assessmrts

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample D : 12974

Client Sample ID : REF2-1-2--REFERENCE LOCATION 2-1'

Remarks :

Datemme Sample Collected : 10W99 @ 2:30:00 P

Percent Sample Examined : 10

Sampling Depth (m) : Not Reported

CMS Order Sub-Family Tf*e *Counted

Otgotfaett

GMopod*

LvmodfAjs hofitidstKti

Rv»mmoiyu«les caBbmianus

P*iyMM

ArWcpoOs Ovm Cemopogon sp.

Cnranomdae

Connoas

Tanvtxxknae

Corocnae

Tanypodn

Sphaeromos sp

Tanypusneei

Sgan sp.

Tnchocoma sp

1

115

1

1

1

2

1

2

Sob-Tola/. 129

Grand Total: 129
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<£yV^'
// \. Aquatec Biologica

•i , v/ \^
/ V" -^^HEcotegy ^ T^ "̂'31 ^f
Sciences

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA01824

Reference: SAUGET.IL

il Sciences
Esssr £ •*-**

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12975
Client Sample ID : REF2-1-3-"REFERENCE LOCATION 2-1"

Remarks :

Phylum Class Order Family Sub-Family

Annelida Oligochaeta Tubificida Naididae

Tubificidae

. jropoda Insecta Diptera Ceratopogonidae

Ifclr

Chironomidae Tanypodinae

Hemiptera Corixidae Corixinae

Date/Time Sample Collected : 10/8/99 @ 2:30:00 P
Percent Sample Examined : 10
Sampling Depth (m) : Not Reported

#
Tribe Genus/Species/Variety Counted

Dero digitate 1

Aulodrilus pluriseta 2

Limnodrilus holfmeisteri 50

Bezzia sp. -|

Ceratopogon sp. 5

Culicoides sp. 60

Sphaeromias sp. 1

Tanypodini Tan/pus neopunctipennis 28

Trichocorixa sp. 1

Sub-Total: 149

Grand Total: 149
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Aquatec Biological Sciences
Sciences

•fcrobiotajy ^

Charlie Menzie Date : 12/23/99
Menzte-Cura & Associates BTR No. : 03703
1 Courthouse Lane Project No. : 99033
Chelmsford, MA 01824 No. of Samples : 69

Date Received : 10/26/99

Reference: SAUGETJL

Laboratory Samp** ID : 12976 Date/Time Sample Collected : 10/9/99 @ 10:30:00

ClMnt Sampfe fO : REF2-2-1-•REFERENCE LOCATION 2-2- Percent Sample Examined : 100

: Sampling Depth (m) : Not Reported

*Pdyfcn O»«« Orttr FamJy Sub-Family Tribe Genus/Species/Variety Counted

OH»xtii»«a TuMooa NMMM Oeroc*9*a*a 1

AukxMkis pigueft 1

22

ArtwQpoda timcti Optoa OnMopogondw Ceratapogon sp

Sphaetrxmas sp.

OwoncMiBjac OWXJIIHUC Tdnytaniii Tjfiytdfsus jp.

Orlhociadinae Otiodadn PsecSodadvs sp

Tanypodnae Tanypodn Tanypus neopuic&pe»us

T^nAlae Onnosasp.

Sub-rota/.

Grant/ rota/:

o

—
1

1

1

1

37

37
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Sciences

Aquatec Biological Sciences
Ecology Environmental

Toxicology Microbiology

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory Sample ID : 12977

Client Sample ID : REF-2-2-"REFERENCE LOCATION 2-2"

Remarks :

Date/Time Sample Collected : 10/9/99 @ 10:30:00

Percent Sample Examined : 100

Sampling Depth (m) : Not Reported

Phylum Class Order Family Sub-Family Tribe Genus/Species/Variety
#

Counted

Annelida

Arthropods

Oligochaeta

Insecta

Tubificida

Diptera

Tubificidae

Chironomidae Tanypodinae Pentaneurini

Limnodrilus hoffmeisteri

Ablabesmyia annulate

13

1

Sob-rota/: 14

Grand Total: 14
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Sciences

\ Aquatec Biological Sciences

*

Toncctogy Mcrobiotogy

Charlie Menzie
Menzie-Cura & Associates
1 Courthouse Lane
Chelmsford, MA 01824

Reference: SAUGET.IL

Date : 12/23/99
BTR No. : 03703
Project No. : 99033
No. of Samples : 69
Date Received : 10/26/99

Laboratory San*** K> : 12978

Client Sample ID : REF-2-3--REFERENCE LOCATION 2-2"

Remarks :

Date/Time Sample Collected : 10/9/99 @ 10:30:00

Percent Sample Examined : 100

Sampling Depth (m) : Not Reported

Order Fvnity Sub-Family Trite Gcnus/SpecfesWariety *Counted

Afmafcda Qtgocftaco TubAaca TubAodae l̂ modnaa huffrnetsteri

Potypcdton scaticnum

Tanypodnae Tanypodwt Tanypus neqpuncAperv»s

nvncAecs Cotudac Conxnac T ic/Kicofu«i sp

25

8

1

1

^

Sub-rota/: 36

Grand Tota/: 36
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APPENDIX E

SUMMARY OF SEDIMENT TOXICITY TESTING RESULTS



Results of
Hyalella azteca Survival and Growth

Sediment Toxicity Tests
Conducted on Sediment Samples from

Dead Creek / Sauget, Illinois

Reference BTRs 3615, 3622, 3629, 3633, 3641, 3643

Prepared for:
Menzie-Cura & Associates
1 Courthouse Lane, Suite 2

Chelmsford,IVIA01824

Sciences

Prepared by:
Aquatec Biological Sciences

75 Green Mountain Drive
South Burlington, Vermont

December 1999



Aquatec Biological Sciences
Sciences

!
Assessmerts

BTRS 3615, 3622, 3629, 3633, 3641, 3643

PROJECT: 99033

I have reviewed this data package, which was completed under my supervision. This data

package is complete, and to the best of my ability, accurately reflects the conditions and the

results ofjbe reported tests

Date
To^crty Laboratory Manager

I have reviewed and discussed this data package with the responsible laboratory manager.

Based on this review, the data package was. to the best of my knowledge and belief,

conducted in accordance with established company quality assurance procedures.

Philip C Downey, Ph.D.
Director

(j Date

75 Green Mounar CK*. Soû , Burtngcrv Vl 05403 Tet. 802.850.1638 Fax 802.658.3189
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EXECUTIVE SUMMARY

100.1HASG Amphipod. Hyalella azteca 10 Day Survival and Growth Test
Conducted October 7 - October 31, 1999

for Menzie-Cura & Associates

Laboratory
Sample ID

12546
12547
12548
12549
12550
12551
12552
12589
12590
12591
12592
12593
12609
12610
12611
12612
12613
12614
12622
12638
12639
12640
12641
12664
12665
12666
12668
12671

Dead Creek Site

Client
Sample ID

BTOX-C-1
BTOX-C-2
BTOX-C-3
BTOX-D-1
BTOX-D-2
BTOX-D-3

Laboratory Control Sedimert
BTOX-B-1

BTOX-B-1 (DUPE)
BTOX-B-2
BTOX-B-3
BTOX-M

E-1 Dead Creek
E-2 Dead Creek
E-3 Dead Creek
BP-1 Borrow Pit

BP-1 Borrow Prt (DUPE *
BP-3 Borrow Pit

Laboratory Control Sediment
BP-2 Borrow Pit

F-1 Dead Creek Section F
F-2 Dead Creek Section F
F-3 Dead Creek Section F

Prairie DuPont Creek
Prairie DuPont Creek 2

Reference Creek
Laboratory Control Sediment
Ref 2-2 Reference Borrow Pi;

Mean
Survival

(%)
90
71
68*
90
88
90
86
16'
19-
r

64'
10*
23-
76
85
89
94
91
86
96
91
86
83
98
98
98
98
98

Mean
Dry Weight

(mg)

0.080*
0.064*

—
0.172
0.134*
0.168
0.223

—
—
—
—
—

0.664
0.141*
0.156*
0.154*
0.154*
0.202
0.172
0.221
0.219
0.183
0.254
0.404
0.393
0.268
0.335

resporse data were statistical signrfcantry crffe-en: *:c— :~e corresponding laboratory control sediment

n a significant reduction ;n sjrvrvat was deteaec mea- c~. .veigtil data were only reported in Appendix A
'See Results)



INTRODUCTION:

Samples were received for toxicity testing at Aquatec Biological Sciences of 75 Green

Mountain Drive, South Burlington, Vermont. Tests were conducted at Aquatec Biological

Sciences. The results of the following tests are reported:

Client: Menzie-Cura & Associates
Facility/Location: Dead Creek / Sauget, IL
Initial Sampling Date: October 4 - October 9, 1999
Testing Date: October 7 - October 31 , 1999
Tests Conducted: Amphipod, Hyalella azteca , 10-day Survival and

Growth

METHODS:

The procedures followed in conducting these toxicity tests were based on methods described

by the USEPA (EPA 600/R-94/024). Test conditions for Hyalella azteca are listed in Table 1.

Testing was begun in four separate groupings based upon chronological sequencing from the

time of sediment collection. The objective for the test groupings was to complete the 10-day

acute tests prior to expiration of a 14-day sediment storage time so that subsequent chronic

toxicity tests could be started within a 14-day time frame. The first testing group was initiated

on October 7, 1999. The second testing group was initiated on October 8, 1999. The third

testing group was initiated on October 9, 1999. The fourth testing group was initiated on

October 10, 1999. A laboratory control (artificial sediment) was included with each testing

group.

Due to unacceptable survival in the both field and laboratory samples, the first three testing

groups were combined into two testing groups and were retested, beginning on October 19,

1999 and October 21, 1999, within the project-specific sample holding time. The laboratory

control associated with the October 10, 1999 testing group met survival acceptability criteria,

therefore acute toxicity testing of samples associated with this testing group was not repeated.



Sediment Preparation

The samples were stored refrigerated and in the dark whenever they were not being used in

preparation for testing. Sediments distributed in test beakers were examined for the presence

of indigenous organisms which were removed when observed. Also, large pieces of

vegetatrve material (e.g.. leaf litter, sticks, grass) were removed. Qualitative observations

regarding the sediment type and indigenous organisms removed were recorded. A laboratory

control sediment was used with each Sample Delivery Group. The laboratory control sediment

(artificial sediment) was prepared following formulations specified in the USEPA protocols and

then hydrated prior to distribution to test chambers. Sediments were then distributed to

individual replicate test chambers, overlying water was added, and the overlying water renewal

system was activated. The unused portion of each sample (in the original sample container)

was returned to refrigerated storage

Statistical Analysis

Statistical comparisons were performed against the concurrent laboratory control. The growth

measurement was based upon average dry weight of surviving amphipods per replicate,

following the USEPA protocol for the test method. This procedure can result in inflated

average dry weights for samples with significantly low survival Statistical significance for any

sample was based upon the most sensitive endpoint (survival or growth). An F-Test was

performed to test for equality of vanances between each sample comparison to the control. If

variances were not significantly different, paired T-Tests with equal variances were used to

determine whether there were signrficant reductions in mean survival (Arcsin transformed)

and/or mean growth in each sample relative to the control. If the variance between a sample

and control comparison was significantly different, paired T-Tests with unequal variances were

used to determine significant reductions in mean survival and/or growth.

PROTOCOL DEVIATIONS:

Surviving amphipods in four test replicates (Samples 12546D. 12550C. 12590D. and 12611B)

were not measured for growth (replicate dry weight) due to an apparent laboratory error



Replicate G of Sample 12590 was scored as having one amphipod surviving on Day 10,

however, according to the laboratory documentation, two amphipods from this replicate were

weighed for growth determination.

Sample 12547, Replicate H had two surviving amphipods recovered on Day 10. A large

dragonfly nymph was also found in this replicate, leading to the possibility that amphipod

predation had occurred.

Sample 12609 had an unusual characteristic in the laboratory, in that the sediment expanded

within the test beakers. In one replicate (Replicate D), a portion of the sediment separated

and floated to the water surface. On Day 10 the measured dissolved oxygen below this

separation layer was measured to be 2.0 mg/L

RESULTS:

%|P Summary result tabulations for the Hyalella azteca whole sediment toxicity tests are located in

Appendix A.

Group 1 Test Results: This group included samples 12546 (BTOX-C-1), 12547 (BTOX-C-2),

12548 (BTOX-C-3), 12549 (BTOX-D-1), 12550 (BTOX-D-2), 12551 (BTOX-D-3), 12589

(BTOX-B-1), 12590 (BTOX-B-1 duplicate), 12591 (BTOX-B-2), 12592 (BTOX-B-3), 12593

(BTOX-M), 12609 (E-1 Dead Creek), and 12610 (E-2 Dead Creek). Samples 12548, 12589,

12590, 12591, 12592, 12593, and(l?609)had survival responses that were significantly less

than the Laboratory Control Sample (12552). Samples 12546, 12547, and 12550 had growth

responses that were significantly less than the Laboratory Control Sample (12552).

Group 2 Test Results: This group included samples 12611 (E-3 Dead Creek), 12612 (BP-1

Borrow Pit), 12613 (BP-1 Borrow Pit duplicate), and 12614 (BP-3 Borrow Pit), 12638 (BP-2

Borrow Pit), 12639 (F-1 Dead Creek Section F) 12640 (F-2 Dead Creek Section F), 12641 (F-

3 Dead Creek Section F). None of the samples in this testing group had survival responses

that were significantly less than the Laboratory Control Sample (12622). Samples 12611,



12612. 12613. and 12614 had growth responses thai were significantly less than the

Laboratory Control Sample (12522).

Group 3 Test Results: This group included samples 12664 (Prairie DuPont Creek). 12665

(Prairie DuPont Creek 2), 12666 (Reference Creek), and 12671 (Ref 2-2 Reference Borrow

Pit). The survival and growth responses in all the samples in this testing group were not

signrficantly less than the Labortory Control Sample (12668

Total Ammonia and Sulfide Total ammonia concentrations were less than 25 mg/L in all

porewaters and less than 7 mg/L in overlying water Total sulfide was not detected (<0.5

mg/L) in any porewater samples, therefore, testing fo sulfide in overlying water was not

conducted.

QUALITY ASSURANCE:

A standard reference toxicant SRT test was conducted concurrently with each batch of

Hyalella azteca. The resulting LC50 values fell within control chart limits and were viewed as

being acceptable.



Table 1. Test Conditions for the Amphipod (Hyalella azteca) 10-day Whole Sediment
Survival and Growth Toxicity Test.

ASSOCIATED PROTOCOL: EPA, 1994. Methods for Measuring the Toxicity and
Bioaccummulation of Sediment-associated Contaminants with Freshwater Invertebrates
Method 100.1 (EPA/600/R-94/024).

1. Test type:

2. Test temperature:

3. Light quality:

4. Light illuminance:

5. Photoperiod:

6. Test chamber size:

7. Sediment volume:

8. Overlying water volume:

9. Renewal of overlying water

10. Age of test organisms:

11. Number of organisms /
test chamber:

12. Number of replicate test
chambers / treatment:

13. Feeding regime:

14. Aeration:

Whole-sediment toxicity (static renewal)

23±1°C

Wide-spectrum fluorescent lights

500 to 1000 lux

16 hr. light, 8 hr. dark

300 mL beaker

100 mL (distributed to test chambers on the
day prior to administration of test organisms

175 mL

At least twice daily

7-14 days old at the start of the test

10

8

1.5 ml YCT daily

None unless dissoved oxygen in overlying
water drops below 40% saturation or
demonstrates a declining trend during daily
monitoring. If required, aeration will be
sufficiently gentle to prevent resuspension
of sediments to the overlying water.
Additional water renewals may be used in
lieu of aeration.

15. Overlying water: Reconstituted water (EPA/600/R-94/024)



Table 2. Test Conditions for the Amphipod (Hyalella azteca) 10-Day Whole Sediment
Survival and Growth Toxicity Test (continued).

1?. Control sediment:

17 Test chamber cleaning:

18. Monitoring:
Overlying water

Temperature
Dissolved oxygen
pH
Conductivity
Alkalinity
Hardness
Ammonia

Organism behavior

19. Test duration:

20. End points:

21. Reference toxicant:

22. Test acceptability:

23. Statistical analysis and data
interpretation:

Formulated sediment (EPA/600/R-94/024,
section 7.2.3.2}

Overflow screens daily

Daily
Daily
Beginning and end of test
Beginning and end of test
Beginning and end of test
Beginning and end of test
Beginning and end of test

Within 2 hours 10 remove 'floaters'

10 days

Survival and growth (dry weight to 0.01 mg,
60:C overnight), by replicate

96-h acute, water only (KCI)

Minimum mean control survival of 80% and
performance-based criteria outlined in
EPA/600/R-94/024. Table 11.3

Arc-sine (square-root) transformation of
survival data. F-Tests were performed for
equality of variance. Paired T-Tests were
performed versus the negative control for
survival and growth.



APPENDIX: A



Summary of Statistical Tests and Probabilities
Dead Creek Hyalella azteca Acute Toxicity Test

BTR:3615a

Survival

Day 10

12552
12546
12547
12548
12549
12550
12551

Control
Sample
Sample
Snrnplo
Sample
Sample
Sample

Proportion
Surviving

OHO
090
071
068
090
008
0.90

F-Tost
Equal

Variance1

0 084
o 1 32
0 090
0021
0412
0010

T-T0st
Statistical
Probability

0241

OOGO

0 008

0251

0382
0307

Statistically
Significant

•

Growth
F-Test T-Test

Average Equal Statistical Statistically
Woight(mg) Variance1 Probability Significant

0 223
0080
0064
0.110
0,172
0.134
0.1 68

0.0856
0 0264
0 5080
03880
0 5643
0 0460

00000
00000
00005
00966
00041
0.0170

* A statistically significant reduction in the response was observed (relative to the Laboratory Control, P<0 05).
1 If the F-Test result was significant (relative to Ihte Laboratory Control, P<0 05), the T-Test was performed using unequal variances

O
o
o -. >



Hyalella azteca
Acute Toxicity Test Results

Menzie-Cura
Dead Creek

99033

BTR3615a
Aquatec Biological Sciences

Sample
Number Replicate

12552 A
B
C
D
E
F
G
H

Start
Count

10
10
10
10
10
10
10
10

#
Surviving

6
9
10
9
8
9
9
9

Proportion
Surviving

0.6
0.9
1

0.9
0.8
0.9
0.9
0.90

Day 10 Data

Mean Initial Boat Total Dry # Mean Wt.
Proportion Weight Weight Organisms within Rep
Surviving (mg) (mg) Weighed (mg)

28.52
30.76
31.62
27.67
29.39
29.56
2S.61

0.86 21.96

30.36
31.84
33.73
29.76
31.17
32.15
31.76
23.43

6 -
9
10
9
8
9
9
9

0.307
0.120
0.211
0.232
0.223
0.288
0.239
0.163

Mean Wt.
Reps I-L

(mg)

0.223

12546 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10
10

9
9
9
9
10
10
7
9

0.90
0.90
0.90
0.90
1.00
1.00
0.70
0.90

29.35
33.28
31.89

30.55
29.54
31 .04

0.90 36.72

29.70
34.17
32.49

31.55
30.13
31.90
37.41

9
9
9

10
10
7
9

0.039
0.099
0.067

0.100
0.059
0.123
0.077 0.080

12547 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10
10

6
10
7
8
7
9
8
2

0.60
1.00
0.70
0.80
0.70
0.90
0.80
0.20

27.76
30.95
33.31
31.58
31.94
33.35
25.95

0.71 33.87

27.98
31.60
33.71
32.21
32.53
34.11
26.62
34.29

6
10
7
8
7
9
8
2

0.037
0.065
0.057
0.079
0.084
0.084
0.084
0.021 0.064

12548 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10
10

8
6
6
6
7
6
8
7

0.80
0.60
0.60
0.60
0.70
0.60
0.80
0.70

30.15
29.31
31.25
30.00
29.78
31.74
30.16

0.68 24.43

30.87
30.55
31.55
30.78
30.30
32.32
31.04
25.29

8
6
6
6
7
6
8
7

0.090
0.207
0.050
0.130
0.074
0.097
0.110
0.123 0.110

12549 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10
10

10
8
10
8
8
9
10
9

1.00
0.80
1.00
0.80
0.80
0.90
1.00
0.90

31.68
26.02
27.87
32.54
28.32
25.55
31.47

0.90 28.89

33.23
26.64
29.33
33.43
29.87
26.76
32.56
30.50

10
8
10
8
8
8
3
9

0.155
0.078
0.146
0.111
0.194
0.151
0.363
0.179 0.172

12550 A
B
C
D
F
G
H

10
10
10
10
10
10
11

9
10
9
5
10
9
11

0.90
1.00
0.90
0.50
1.00
0.90
1.00

27.87
25.64

29.10
33.58
23.84

0.88 23.93

28.57
26.40

30.10
34.67
24.96
25.89

9
9

5
10
9
11

0.076
0.084

0.200
0.109
0.124
0.178 0.134

12551 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10
10

9
10
8
10
9
9
7
10

0.90
1.00
0.80
1.00
0.90
0.90
0.70
1.00

28.94
32.79
34.40
27.15
33.25
32.88
27.47

0.90 25.40

30.32
34.17
35.91
28.98
34.79
34.80
28.58
26.75

9
10
8
10
9
9
7
10

0.153
0.138
0.189
0.183
0.171
0.213
0.159
0.135 0.168

* No organisms weighed, see Protocol Deviations.



Summary of Statistical Tests and Probabilities
Dead Creek Hyalella azteca Acute Toxicity Test

BTR:3615b

Survival

Day 10

12552
12509
12590

12501
12592

12593
1 7609
I2HIO

Control
Sample
Sample

Sample
Sample
Sample

Sample
Sample

Proportion
Surviving

0.86
0.16
0 19
001
0(>4
0 10
023
0 /G

F-Test
Equal

Variance1

0.1 B4
0044

0 530
0 055
0325
0269
0 233

T-Test
Statistical Statistically
Probability Significant

0000
0000

0000
0 005
0.000
0000
0 135

Avorago
Weight (mg)

0223
0937
0550

0000
0 4 1 1
1.372
2 130
0.004

Growth
F-Test
Equal

Variance1

00000
0.0000

NA7

0.0007
00000
0 0000
00138

T-Test
Statistical
Probability

00199
0 14(37

NA'
00122
00339
00029
00000

Statistically
Significant

«

* A statistically significant reduction in the response was observed (relative to the Laboratory Control, P<0.05).
1. If the F-Test result was significant (relative to the Laboratory Control, P<0,05), the T-Test was performed using unequal variances
2 There was not enough sample nnd/or control response variability to conduct n meaningful F Test.



Hyalella azteca
Acute Toxicity Test Results

Menzie-Cura
Dead Creek

99033

BTR3615b
Aquatec Biological Sciences

Sample
Number

12552

Replicate

A
B
C
D
E
F
G
H

Start
Count

10
10
10
10
10
10
10
10

ft
Surviving

6
9
10
9
8
9
9
9

Proportion
Surviving

0.60
0.90
1.00
090
0.80
090
0.90
0.90

Day 10 Data

Mean Initial Boat Total Dry * Mean Wt.
Proportion Weight Weight Organisms within Rep
Surviving (mg) (mg) Weighed (mg)

2852
3076
31 62
27 67
29.39
29.56
2961

0.86 21 96

3036
31 84
3373
2976
31.17
32.15
31.76
23.43

6
9
10
c

t
9
9
o

0307
0120
0.211
0.232
0.223
0.288
0.239
0.163

Mean Wt.
Reps I-L

(mg)

0223

12589 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10
10

0
1
2
0
1
2
2
5

0.00
010
0.20
0.00
0.10
0.20
0.20
0.50

2732
25.27

2739
3030
2729

0.16 31.69

28.90
27.00

29.27
3322
26.29
33.28

0
1
1
0

2
2
4

0.000
1.580
1.730
0000
1.880
1.460
0500
0.348 0.937

12590 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10
10

1
0
5
6
2
0
1
0

010
0.00
050
060
0.20
0.00
010
000

3453

33.17

3263

35.04
0.19

36.46

3583

3525

35.40

1
n

2
n

2
0

1.930
0000
0.532

1.210
0000
0160
0.000 0.550

12591 A
B
C
D
E
F
G
K

10
10
10
10
10
10
10
10

0
0
0
0
0
0
1
0

0.00
000
0.00
0.00
0.00
0.00
0.10
0.00 001

0
0

0
0
0

0.000
0000
0000
0000
0.000
0.000
0000
0000 0.000

12592 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10
10

8
4
e
8
6
5
3
7

0.80
040
060
080
080
0.50
0.30
0.70

30.25
3254
2643
33.73
30X1
36 £7
25.29

0.64 33.5

3304
34.30
30.67
37.12
32.06
•30.21
2669
39.21

5

6
7
5

034S
0453
0260
0.424
0.236
0.268
0.467
0.616 0.411

12593 A
B
C
D
F
G
H

10
10
10
10
10
10
10

1
2
0
0
1
0
1

0.10
0.20
0.00
0.00
0.10
0.00
0.10

2662
31.37

22.90

010 2536

29.00
33.69

26.11

29 11

1

2
0

I-,

2.160
1.160
0.000
0.000
3.210
0000
3.750 1.372

12609 A
B
C
D
r

F
G
H

10
10
10
10
10
10
10
10

1
1
1
6
2
2
£

1

010
010
0.10
060
020
0.20
040
0 10

37 16
33 51
36 62
3643
2659
2653
3231

023 327-

4082
37 05
42.83
4024
29.70
29 12
3565
34 95

c

3660
3 440
4010
0635
1 037
1 295
0635
2 ISO 2 136

12610 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10
10

6
e
8
10
10
7
8
4

060
0.80
0.80
1 00
1.00
070
060
0.40

2500
29 95
2676
3253
30 CS
2559
27 03

0 76 34 39

28.96
35.42
3293
3555
3473
29.73
31 83
3821

c

13
•o
e

0663
0684
0769
0402
0464
0.690
0.686
0955 0664

• No organisms weighed, see Protocol Deviations



Summary of Statistical Tests and Probabilities
Dead Creek Hyalella azteca Acute Toxicity Test

BTR: 3633a

Day_lQ
Proportion
Surviving

12622
12611
12612
12613
12014

Control
5>;iniple
Sample
Sample
Snmplo

Survival
F-Test T-Test
Equal Statistical

ProbabilityVariance*

006
005
009
094

091

0 653
0 105
0 043
0037

0402
0376
0462
0436

Statistically

Significant

Growth
F-Test T-Teat

Average Equal Statistical
Wolyht (mg) Variance1 Probability

0202
0 141
0 156
0 154
0 154

0620
0 701
0894
0051

0.001
0.007
0.009
0,006

Statistically

Significant

* A statistically significant rnfluclion in thn insponso was obsorvocl (relative to llm I aboialoiy Control, P<0.05).
1. If tho F-TosI rosult wns significant (relative to thn Laboratory Control, P-0 Of>), Hie T-Tost w;is performed using unequal varianr.rjs



Hyalella azteca
Acute Toxicity Test Results

Menzie-Cura
Dead Creek

99033

BTR 3633a
Aquatec Biological Sciences

Sample
Number

12622

Replicate

A
B
C
D
E
F
G
H

Start
Count

10
10
10
10
10
10
10
10

Day 10 Data

Mean Initial Boat
#

Surviving

7
10
8
9

10
10
8
7

Proportion Proportion
Surviving Surviving

0.70

1.00

0.80

0.90

1.00

1.00

0.80

0.70 0.86

Weight
(mg)

35.9

33.92
33.32
35.54
36.47
32.63
34.83
38.00

Total Dry
Weight

(mg)

37.45
35.55
34.81
37.78
38.59
34.74
35.85
39.57

# '
Organisms
Weighed

7
10
8
9
10
10
7
7

Mean Wt.
within Rep

(mg)

0.221
0.163
0.186
0.249
0.212
0.211
0.146
0.224

Mean Wt.
Reps I-L

(mg)

0.202

12611 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10
10

6
8
9
8
9
10
9
9

0.60

0.80

0.90

0.80

0.90

1.00

0.90

0.90 0.85

34.69

35.63
39.05
33.19
36.59
39.11
35.08

35.5S

36.65
40.29
34.90
37.69
40.26
36.37

6
•

9
6
9
10
9
9

0.150
•

0.113
0.155
0.190
0.110
0.128
0.143 0.141

12612 A
B
C
D
E
F
G
H

10
10
10
10
10

• 10
10
10

8
9
10
8
9
9
9
9

0.80

0.90

1.00

0.80

0.90

0.90

0.90

0.90 0.89

38.55
35.51
35.22
35.08
34.78
34.36
41.04
45.19

39.66
36.77
36.80
36.51
35.87
35.98
42.20
47.04

8
9
10
8
9
9
9
9

0.139
0.140
0.158
0.179
0.121
0.180
0.129
0.206 0.156

12613 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10
10

10
9
10
8
10
10
9
9

1.00

0.90

1.00

0.80

1.00

1.00

0.90

0.90 0.94

40.36
39.26
33.68
41.33
41.45
40.34
42.22
40.51

41.89
40.33
34.99
42.35
42.84
41.91
44.29
42.12

10
9
10
8
10
10
9
9

0.153
0.119
0.131
0.128
0.139
0.157
0.230
0.179 0.154

12614 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10
10

10
9
7
10
10
10
7
10

1.00

0.90

0.70

1.00

1.00

1.00

0.70

1.00 0.91

38.64
38.95
37.28
35.51
37.76
41.40
41.23
40.04

39.76
40.19
38.23
37.18
39.92
42.92
42.46
41.68

10
9
7
10
10
10
7
10

0.112
0.138
0.136
0.137
0.216
0.152
0.176
0.164 0.154

"No organisms weighed, see Protocol Deviations.



Summary of Statistical Tests and Probabilities
Dead Creek Hyalella azteca Acute Toxicity Test

BTR: 3633b

Day 10

12622
12638

12639

12640
12G41

Control
Sample
Sample
Sample
Sample

Proportion

Surviving

086
096
091
0.86
083

Survival
F-Test
Equal

Variance1

0054
0349
0051
004:i

T-Test
Statistical Statistically

Probability Significant

0.036
0 216
0233
0 154

Average

Weight (mg)

0202
0 172
0221
0219
0 103

Growth
F-Tost
Equal

Variance

0434
O.BflS
0 741
0213

T-Test
Statistical

Probability

0085
0,140
0.144
0 217

Statistically

Significant

* A statistically significant induction in the response was obseived (relative to the Laboratory Control. p<0.05).
1 If the I -Test result was significant (relative to the Laboratory Control. P<0,05), the 1 -Test was performed using unequal variances.



Hyalella azteca
Acute Toxicity Test Results

Menzie-Cura
Dead Creek

99033

BTR 3633b
Aquatec Biological Sciences

Sample
Number

12622

Replicate

A
B
C
D
E
F
G
H

Start
Count

10
10
10
10
10
10
10
10

Day 10 Data

Mean Initial Boat
#

Surviving

7
10
8
9
10
10
8
7

Proportion Proportion
Surviving Surviving

0.70

1.00

0.80

0.90

1.00

1.00

0.80

0.70 0.86

Weight
(mg)

35.9

33.92
33.32
35.54
36.47
32.63
34.83
38.00

Total Dry
Weight

(mg)

37.45
35.55
34.81
37.78
38.59
34.74
35.85
39.57

#
Organisms
Weighed

7
10
8
9
10
10
7
7

Mean Wt
within Rep

(mg)

0.221
0.163
0.186
0.249
0.212
0.211
0.146
0.224

Mean Wt.
Reps I-L

(mg)

0.202

12638 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10
10

10
10
9
10
9
10
10
9

1.00

1.00

0.90

1.00

0.90

1.00

1.00

0.90 0.96

36.21
32.14
37.76
40.64
35.52
31.14
35.66
37.52

37.61
33.57
38.77
42.43
36.71
33.25
38.00
39.54

10
10
9
10
9
10
10
9

0.140
0.143
0.112
0.179
0.132
0.211
0.234
0.224 0.172

12639 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10
10

9
10
8
9
10
8
9

10

0.90

1.00

0.80

0.90

1.00

0.80

0.90

1.00 0.91

34.44
36.84
34.06
27.24
28.68
34.61
37.94
37.24

35.79
38.81
36.20
29.41
31.15
36.40
40.05
39.34

9
10
8
9
10
8
9
10

0.150
0.197
0.268
0.241
0.247
0.224
0.234
0.210 0.221

12640 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10
10

8
6
9
8
10
9
10
9

0.80

0.60

0.90

0.80

1.00

0.90

1.00

0.90 0.86

27.90
23.40
37.66
25.06
28.45
31.90
34.54
33.49

29.53
25.14
39.44
26.72
30.63
33.71
36.64
35.53

&
6
9
8
10
9
10
9

0.204
0.290
0.198
0.208
0.218
0.201
0.210
0.227 0.219

12641 A
B
C
D
E
F
G
H

10
10
10
12
10
10
10
10

8
10
9
12
9
7
4
9

0.80

1.00

0.90

1.00

0.90

0.70

0.40

0.90 0.83

30.74
30.83
31.24
33.61
34.36
26.92
36.63
39.97

31.70
32.75
32.49
35.62
36.17
28.19
37.85
41.38

8
10
9
12
9
7
4
9

0.120
0.192
0.139
0.168
0.201
0.181
0.305
0.157 0.183



Day.UD

12668 Control
12664 Sample
12665 Sample
12666 Snmple
12671 Sample

Summary of Statistical Tests and Probabilities
Dead Creek Hyalella azteca Acute Toxicity Test

BTR: 3461

Survival

Proportion
Surviving

098
098
098
0.98
098

F-Tost
Equal

Variance

1 000
1.000
1.000
0367

T-Tost
Statistical Statistically
Probability Significant

0500
0500
0500
0478

Average
Weight (mg)

0268
0254
0.404
0393
0 335

Growth
F-Test
Equal

Variance

0547

0.601
0034
0511

T-Test
Statistical
Probability

02G1
0000
0002
0003

Statistically
Significant

• A statistically significant reduction in the response was observed (iclative to the Laboratory Cor .,• 0.05)



Hyalella azteca
Acute Toxicity Test Results

Menzie-Cura
Dead Creek

99033

BTR 3641
Aquatec Biological Sciences

Sample
Number
12668

Replicate

A
B
C
D
E
F
G
H

Start
Count

10
10
10
10
10
10
10
10

Day 10 Data

#

Surviving
10
10
10
10
9
10
9
10

Mean
Proportion Proportion
Surviving Surviving

1.00
1.00
1.00
1.00
0.90
1.00
0.90
1 .00 0.98

nitial Boat
Weight

(nig)
30.81
26.79
29.98
23.66
26.13
29.22
21.52
24.02

Total Dry
Weight

(mg)
33.19
29.62
32.17
26.88
28.6

32.29
23.68
26.59

#

Organisms
Weighed

10
10
10
10
9
10
9
10

Mean Wt
within Rep

(mg)
0.238
0.283
0.219
0.322
0.274
0.307
0.240
0.257

Mean Wt.
Reps I-L

(mg)

0.268

12664 A
6
C
D
E
F
G
H

10
10
10
10
10
10
10
10

10
10
9
10
10
9

10
10

1.00
1.00
0.90
1.00
1.00
0.90
1.00
1 .00 0.98

39.18
32.99
41.23
36.75
32.17
40.12
36.04
35.76

40.98
35.06
43.62
39.51
35.43
42.65
38.49
38.29

10
10
9
10
10
9

10
10

0.180
0.207
0.266
0.276
0.326
0.281
0.245
0.253 0.254

12665 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10
10

9
10
10
10
10
9
10
10

0.90
1.00
1.00
1.00
1.00
0.90
1.00
1 .00 0.98

27.97
29.88
29.18
28.55
29.28
28.25
31.97
24.38

31.79
33.46
32.64
32.54
33.98
32.36
35.91
28.25

9
10
10
10
10
Q

10
10

0.424
0.358
0.346
0.399
0.470
0.457
0.394
0.387 0.404

12666 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10

.10

9
10
10
10
10
10
9
10

0.90
1.00
1.00
1.00
1.00
1.00
0.90
1.00 0.98

34.15
34.11
35.53
37.52
29.66
32.52
32.96
31.85

37.52
38.09
39.32
41.57
33.32
36.79
37.95
34.27

S

10
10
10
10
10
9
10

0.374
0.398
0.379
0.405
0.366
0.427
0.554
0.242 0.393

12671 A
B
C
D
E
F
G
H

10
10
10
10
10
10
10
10

10
8
10
10
10
10
10
10

1.00
0.80
1.00
1.00
1.00
1.00
1.00
1.00 0.98

25.12
30.63
30.06
33.29
29.46
29.84
32.94
32.14

27.91
33.41
32.94
36.48
32.75
33.01
36.73
36.32

10
6
10
10
10
10
10
10

0.279
0.348
0.288
0.319
0.329
0.317
0.379
0.418 0.335
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COMPANY INFORMATION COMPANY'S PROJECT INFORMATION

Name: Menzie Curo & Associates

Address: One Courthouse Lane, Suite 2

Chelmsford, MA 01 024

Telephone: (978) 453-4300

Facsimile: (978) 453-7260

Project Name: Dead Creek Sediment Tox

Project Number: 99033

Sampler Name(s):

Contact Name: Ken Conolo. Ph.D.

Quote 11:

SAMPLE IDENTIFICATION

£7ZX- C- (
L^>( LT\ ~~ (— ~ \~ /

COLLECTION
DATE

¥y

%

Relinquished by: (signature) I DAT?

RelinquislRSd by: (signature) ®frf~

Relinquishyd by: (signature) DATE
i— «.
i— k

TIME

3/99

GRAB

Client CodeJylENQUR

COMPOSITE

\
V... . .- '

,/-

MATRIX
Sediment

Sediment

Sediment

ocdimonl

Sediment

SHIPPING INFORMATION

Carrier:

Airbill Number:

Date Shipped:

Hand Delivered: Yes No

ANALYSIS / REMARKS
Hyalella azleca 10-d Survival & Growth
Hynlella azleca 42-day Chronic Toxicily

Chironomus teutons 10-d Survival & Growth
Chimnomiis lonlans Chronic Toxicily

l-lyalello azlnca 10-d Survival & Growth
Hyalella azleca 42-day Chronic Toxicity

Chironomus teutons 10-d Survival & Growth
Cliiiwicimiis Italians Chronic Toxicily

l-lynlulla aztvcii 10-d Survival & Giowlh
Hyalella ozteca 42-day Chronic Toxicily

Chimnomiis teutons 10-d Survival & Growth
Chimnomiis lontiins Chronic Toxicily

1 ' lyolclla ozlvca 10-d Survival & Giowlh
Hytilella azleca 42-fJay Chronic Toxicily

Chiinnoiniis Innlans 10-d Survival & Growth
Cliiiononnis teutons Chronic Toxicily

Hyalella azteca 10-d Survival & Growth
Hyalella azleca 42-day Chronic Toxicily

Chironomus lentans 10-d Survival & Growth
Chironomus lentous Chronic Toxicity

TIME Received by: (signature)

//'CO 4]&(J.'AJ $j'fil(/'fJk-l ,
TIME Received by: (signaturj!)

/O I 0 0

TIME Received by: (signature)

VOLUME/CONTAINER TYPE/
PRESERVATIVE

40C

plastic

1 cjal

/

/

—-

NUMB

k

W/

-—

EROF(

—

3ONTA

•

NERS

—

NOTES TO SAMPLER(S): We recommend nesting samples In Ice to maintain 4°C during
shipment. Please cover sample labels with clear tape (labels are not waterproof)

Notes to Lab: Cooler ambient temperature upon de livery: °C

/

C\99033\A\COC1.doc



Aquatec Biological Sciences
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llynlnlln tulnc.n W. dny Ciluonlr. loxlr . l ly

Inntnnr, 10 (I l iurvivnl A firowlh
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I
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•'." "' 1 . . . . . ' . ,

COMPANY INFORMATION

\larne: Menzie Cura A Associates

-Aquatic Biological .Sciences^!; s^;

COMPANY'S PROJECT INFORMATION

Project Name: Dead Creek Sediment Tox

'\ddress: One Courthouse Lane, Suite 2

Chelmsford. MA 01024

Telephone: (970) 453-4300

:acsimile: (970) 453-7260

Contact Name: Ken Ccrrelo, Ph.D.

SAMPLE IDENTIFICATION

\S ^"'>^.

g,l>/-p-?'Z

tf~rtr\v r\ /
[ ~5Q' (J A~ \J~ I

OT-0-/-2.

5/'oX- C - 5
lelinquished by. (signature) /j

elinquished-by: (signature)

elinquishedJDy: (signature)

Project Number: 99033

Sampler Nnme(s):

Quote //:

COLLE
DATE

1^1 /

f

"•'//

<ii
i(
*'i
D/VI/E

tfw
/

DATB

DATE

CTION

"TIME"

3/99

GRAH

Client Codo:MEN.C.UR

COMPOSITE

•/

^

^

//""

—

MATRIX
Sodimmil

Sediment

Sediment

Sediment

Sediment

SI IIPPING INFORMATION

Carrier:

Airbill Number:

Dale Shipped:

Hand Delivered: Yes No

ANALYSIS / REMARKS
l-lyalnlln mlucn 10-d Survival A Growth
llynlnllri nztncn 42-dny Chronic Toxir.ity

C/w/tMio/ii(/s tttiilnns 10-d Suivival A Growth
Cliimnotiiiix Inntniix Chronic Toxicily

Hynlolla nztnca 10-d Survival A Growth
Hynlella nzlacn 42-day Chronic Toxicily

Cliirononnis trtntnns 10-d Suivival A Growth
Cliironmniir, tnnlnti:; Chronic Toxir.ily

l-lynlclln vztccn 10-d Survival A Growth
l-lyololla nztecz 42-day Chronic Toxicily

Cliimnoiniir, Innlnnx 10-d Survival A Growth
Chimnomur, lentnnr. Chronic Toxicily

Hynlcllti nzler.n 10-d Survival A Growth
llynMIn fi/l(i<:;i 42-dny Chionic Toxir.ily

CnimnonniK tonlitnr. H)-d .Suivival A Giowlh
Cliiiwnonnis tnntnnr. Chronic Toxicily

l-lyolnllfi nslncn 10-d Suivival A Growth
l-lyulolla nzloc.fi 42-day Chronic Toxicily

Gtiimnomus tenlitns 10-d Survival & Growth
Cliimnntnus tontnns Chionic Toxicily

TIME Received by: (signature)

fi:uu
TIME Received by: (sif/nnluiu)

/Q -OO <'-?\f\.t^t., i\^ fi\J $}.(../?{£ -<.-%
TIME Received by: (signature) 0

iis ',•,•':,,;/. ,- 75 Green Mountain Drive
jXi-jll^'l.jJ South Ourlinglon, VT 05403

VOLUME/CONTAINER TYPE/
PRESERVATIVE

plastic

1 cjal

/

/

j

i

/

—

NUMB

r= o,5

/"-o.S

T=0j-

r- 0,5-

^0,5

NOTES TO SAMPLER(S): Wo recommend nesting samplt
shipment. Please cover sample labels with clear tape (lal

Noles lo Lab: Cooler ambient temperature upon d£

— -

ER OF

—

CONTA

— -

NERS

— -

35 in ice lo maintain <TC during

)ols are not waterproof)

livery: °C

i99033\A\COC1.doc
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Amphipod (Hyalella azteca) Day 10 Survival and Dry Weight Data

Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek
Test Start: October 19, 1999

BTR:
Test

3615 I
End: October 29, 1999

Sample Repl.
12546

Repick Total
0 Alive Inrt Repick # Inrt Surv

A !l -̂>H
B I q
c
D

H
<^

E ( O
F
G
H

l<?
7
9

^^^^^* * >* ^^^_ _, — | ^^-1" i ^"/
^^^/^ ^~iuV ^^ • 1 I

fT~~ . ; j ^/

*^ — i — ! *i
-/7D ; — - • -" 1 ^
cr. — ' — j ^-0

"Ot^1 " ' ^— ! 1^
^L • O ' TTtU\i: ^
S~T > — i - ?

« Inrt Pan Total
Weighed WL Dry Wt

^

Ĥ
O
10
10

*=?•
9

33 ^5-
33. M
3|.M
3I.S3
SO-SS"
31,54
31. 04

29.^-0
34 1?
33.4^
— • —
31.55
30.13
31.^0

-3^^9-1 3^ .4 \

No

12547 A
B
c_
^_
J_
_F_
G

/o
cr o im*\»

rzi
77

f c

33.^^3^-11

12548 A
B

D

H

30.1^ [30-
30-55
31.55

J2. 30-50
C,

3\.04
2-5.

12549 A
B

D

H

O — : — /O

O
O

"0
^<a.
o in\ni>i

3B.33

i O
3343

BaianceQC lnibal(20mg= Final (20 mg = \e j-< lT' ) Balance Asset fr
Daie/bme l inr. Datea-meout i.! s n. cc Templ'C) "f9cC Init. "/>
Cornmen: JG-

Rev -£ If
Soences Scj



Amphipod (Hyalella azteca) Day 10 Survival and Dry Weight Data

Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek
Test Start: October 19, 1999

BTR: 3615
Test End: October 29, 1999

/C/Z-'?/?? Repick Total
Sample Repl. # Alive Init. Repick # Init. Surv

12550

>

c4r
y<$

A
B
C
D
E
F
G
H

1̂.0

<f
5

^(0
1
1 !
! i

7K\
CT

TTh
T7n
d&
3G-
CT
rr

—
—
—
o

—
• —

—

—

- —

—
—

nG«fr/
— - "

—
. —

*r
/ o
°l
5?
( ^
9/ /

# Init Pan Total
Weighed Wt Dry Wt.

^ ,*4<? J

_5
<?
/o

?
f l

5?,S7
^5,^4
37, 5b
21,10
£*,:sS
3*3 ^
33, <M
as.<t3

a*. 5^
2k. 40

30.10
3.°!.? k

34-<^r-
oH-'rfo
iff-*1

12551 A_
_B_
C_
D_

JE_
F_
G_
H

10

\0

0

cT 10

fo

o

10

30.33-

34.^0

12552
B_
C_
D_

_E_
f_
_G_
H

12589
B

D

£_
G_
H

(c

to

e

\

cr

cT

rr

0

/o / o
30

27.6,7

3.9.
33.13-

3 -4.S

G

o O
O
a

O IMtt

o

30.36
3L1.2?
31. 33,

'3

Balance QC: Initial (20 mg = ) Final (20 mg = ) Balance Asset #:
Date/time In /j Init. Date/time out \\b^ |-?;poTemp(°C) S^~~ Init.
Comments:

Reviewer: f_)
hasurvwt.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont
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Amphipod (Hyalella azteca) Day 10 Sarvival and Dry Weight Data

Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek
Test Start: October 19, 1999

BTR: 3615
Test End: October 29, 1 999

Sample Repl. * Alive
Repick Total

Inrt Repick * Inrt. Surv
S Inrt Pan Total

Weighed Wt Dry WL

A | |

li~l O

D

H

O

1?Y\

f
/>

0

O

— ; — O
\\ u

c " <i 0

^

12591
B

D

H

12592 A
J3^
C
D

H

O

4^9- QJP— o

— — o
0

— O

3.3.^3
5,2. ><?
/1.

V5"

r.d no

Chrcn'i c
t-es-H

3

JGcr~ c
6

4C1 0

30.
ii.

30. ¥/ 133.0^

33,

^7>r
— A6./7

. fcfl

- II

Balance QC inrtiai (20 mg = fy,̂
Dale^me li I'lfWi Temp<aC) >tc

Commenis-

i Final (20 mg = /°i^^
!nrt KO Datetime out

) Balance Asset #
TempC^) Init.

1

11

Reve»er Date
nasur.-art.ooe

">• Aoaaiiec 5«ctogicar Sdences. Souti BuringioR Vernwn;



Amphipod (Hyalella azteca) Day 10 Survival and Dry Weight Data

Client: Menzie-Cura & Assoc.

9

Project: 99033 Dead Creek
Test Start: October 19, 1999

BTR: 3615
Test End: October 29, 1999

Sample Repl. # Alive

12609 A_
B
C_
D_
E_
F_
G_
H

12610

•y*

A_
_B_
C
D
E_
f_
G
H

A
B_
C_
D_

JE_
F_
G_
H

I

0.

2-
2.

Repick Total
Init. Repick # Init. Surv

s

0
o

o
o
o

1TY\ \i\\4-

\\\\Ar

r.

a

#
Weighed

Init Pan
WL

3

, dl

32, -17

Total
Dry Wt.

. IV-
35,tyS*<*

X
/O
/o

8 36-
n'/S

/ o
b-^

m
SO

-

32.53
30.

3.1. 03
3S.Q-1

A
B
C
D
E
F
G
H

0 ^ ,*\ f

(.- Cv

I-CK-D
Balance QC:
Date/time In «

Initial

ll̂ Ti

(20 mg
Temp(°C)

ft <M

^

)
Init.

Final

KiG)
(20 mg= fl. <\*>

Date/time out
Balance Asset

Temp(°C)
#:

Init.
Comments: ' ' <?•:#

Reviewer: Date:

*
hasurvwt.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

•̂ i-e-a UaAti voider. SeiUn^e^jT"
^?f^s f^ ^\T^ X\ ^*^fi I' . » f~i rt*^ '•• V '* * ~^~ »-v% x^ i
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Hyalella azteca Acute
Initial Weight Results
10/19/99

Menzie Cura
Dead Creek

99033

BTRS3615, 3622, 3629
Aquatec Biological Sciences

Initial Dry Weight Data

Replicate
1
2
3
A

5
6
7
8

#

Weighed

10
10
10
10
10
10
10
10

Initial Boat
Weight

(mg)
39.02
40.11
38.73
41.98
41 09
3532
40.47
35.92

Final Dry
Weight

(mg)
40.45
41.6

40.19
43.41
42.75
36.81
41 86
37.64

Mean Wt
within Rep

(mg)
0.143
0.149
0.146
0.143
0 166
0 149
0.139
0.172

Mean Wt
Reps I-L

(mg)

0.151

ft n
v v-



Hyalella azteca Initial Dry Wt. ( fre - r<rs T_)

[client: Menzie-Cura &
Assoc.

Project: 99033

j Culture ID: /o//? Age: <

BTR: 3615/3629 /j £12.
OclcW /°1 /'I'?0)

7 days

Replicate
1
2
3
4
5
6
7
8

Initials:
Date:

Number of
Organisms weighed

10
10
10
10
10
10
10
10

Initial Pan Weight
(mg)

31.01?-
^o. do
.^£,3-33

s8 /// ft<3^ — i\\ r\1^.
" i f • fOoi — I' . / ro

^/. ^S69

^5. -^?f
40. 4^2

35. ^? /T-

Final Pan Weight
(mg)

Ho.tfs-
Hi. (oo
^o./P
I3.<f/
V5.7S-
c3&.£/
Y//32,
-37-. ^

UT. (>£)

o.
o.
O.K3

6-
0-139
0-172.

Balance QC:
Asset #:

Initial

Date/time Inrz/V AM^O
Temp(°C) St?

(20 mg = fc $

Temp(°C) <S^

>6 }

6O Init.

Final (20 mg = ft %

£/-^ Date/time out /

) Balance

r£/T /.*'.crv

Comments:

S»-AoSc— c^ -rzrr-

Reviewer: Date:
___ ̂hasurvwt.doc

Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Aquatic Research Organisms

DATA SHEET

I. Organism History

Species:

Source: Lab reared I/ Hatchery reared

Hatch date /Of f'/'S/'?*? Receipt date

Field collected.

Lot numberber /<> Strain

Brood Origination

II. Water Quality

Temperature

6/X

"C Salinity ppt DO /

pH i

III. Culture Conditions

System:

Diet: Flake Food

Brine Shrimp

Phytoplankton

Rotifers

Trout Chow_

Other

'?

Prophylactic Treatments:.

Comments:

W. Shipping Information

Client:

Carrier: >-

S of Organisms:

Date Shipped:

Biologist:.

1 - 800 - 927 - 1650
PO Box 1271 -One Lafayenc Road • H*mpion. NH 03842 • (603) 926-1650
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Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Acute Tests,

Project: Menzie-Cura & Associates Project: 99033 Dead Creek BTR: 3615 Test Starts 10/19/99

Day of Analysis

Sample Parameter 8 10

12546 T(°C) . \ 27.1 30,
pH X X X

DO (mg/L)

Conductivity
U

450 X
£.31

Ammonia, alk/hardness
\/

3(0

I/
12547 T(°C)

PH X X X X

DO (mg/L) ).5
Conductivity X X 36C) X

Ammonia, alk/hardness X X X X X X
S'/y

12548 T(°C)

PH X X X

DO (mg/L) S3
Conductivity

460 X X X X

Ammonia, alk/hardness X X X X
Sio

Init./Date(1999): 10/20 O/25 10 10

O
0
CD

Comments:

'

f-ftt'-r- 3f~t~jjs, /-T-, /,, /oO,y-)^r j 'HT*̂ ^

Date: ''rj Review:
haenv.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azfeca) Overlying Water Environmental Monitoring: Acute Tests

Project: Menzle-Cura & Associates | Projoct: 99033 Do«d Crook BTR: 3615 Tost Starts 10/19/99

Sample

12549

12550

12551

Parameter

T('C)

pH

DO (mg/L)

Conductivity

Ammonia, •Ik/hardnoi*

T(°C)

PH

DO (mg/L)

Conductivity

Aminonln, oIK/hnrdnosn

T("C)

PH

DO (mg/L)

Conductivity

Ammonia, nlK/hnrdnoii

Inlt./Dato(1999):

Day of Analysis

0

5i-2t

7#

b%
390

7.3
7X0

32TO

w

1

*?./
X

(b'3
X

X

X

X

X

u
X

X

10/20
*/\

2

}0tf
X

6,9
X

X

X

6, ¥5"
X

X

X

X

X

W

3

X

(9.5
X

X

X

0.7
X

X

X

X

X

1W

4

X

7,3
X

X

X

7,3
X

X

X

X

X

IjJP^

5

77
9. 1

X

:,-

•7

3<

7

p o "
X

77

^9^)
X

o
^

6

X

7-^
X

X

X

7 ?•
X

X

X

X

X

^

7

X

G3
X

X

X

^3
X

X

X

5?
X

X

1s^

8

X

5^
X

~ X

_____

5-7
X

X

5(X̂

X

J&-

9

X

(2>.s
X
_..-

—

__
^.^

X

X

0.1
X

X

1^

10

A\.<\
1-(0
6.a.
^oo

SJ
J"S^
300

^y
7 (^7

5" 4,
?oo

1^
> Comments:

. Review:
haenv.doc

Dato: .

(

-^oratory: Aquatec Biological Sciences, South Burlington, Vermont



C € C
Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Acute Tests

O

. 0
GO

Project: Menzie-Cura & Associates

Sample

12552

12589

12590

Parameter

T(°C)

PH

DO (mg/L)

Conductivity

Ammonia, alk/hardness

T(°C)

PH

DO (mg/L)

Conductivity

Ammonia, alk/hardness

T(°C)

pH

DO (mg/L)

Conductivity

Ammonia, alk/hardness

Init./Date(1999):

Project: 99033 Dead Creek BTR: 3622 Test Starts 10/19/99

Day of Analysis

0

22.0

7-0

8-~?

420

^
22 /?

7 Q
- O

P^V
4oo

^
1\f\

7-6
6-<T
400

>/
10/19

1

22- "7
X

1-V
X

X

',-2J\
X

^6
X

X

^\)
X

£$
X

X

10/20

2

£^t£X

1-ff
X

X

9CLS
X

U«^
X

X

S&^
X

&,«/
X

X

ij/ĵ

3

X

7-f
X

X

^^5X

o?'^
X

X

X

ro
X

X

10/22w\

4

X

?.s
X

X

^gHX

"7.S
X

X

^^
X

^,3>
X

X

<ft!rr

5

^-%

7-5
ĵ ^\

X

3&f&'

T-^
7-0
£?0

X

"7-^
•^-0
500

X

,iy^A
vu c/

6

X

"^
X

X

^%^
X '

^"f
X

X

X

6.7
X

X

10/25
%Ĵ

7

X

^M
X

X

^ t̂r
£

(et(0
X

X

X

6.H
X

X

1cf̂

8

X

&*"7
X

X

g f̂
X

6i3
X

X

X

<^.<?-
X

X

9

X

7-0
X

X

s^s
X

a,3
X

X

X

6 7-
X

X

1M

10

oj,(^

7-P
7-0
300

v^

^-4

*^7
^-^-
•> \

^,23.5

7?^
^7
s B^

{_/

V
i/ ' s~. £/ C/

\'̂
Comments:

Review: Cf~ Date: l2-/3/9?
haenv.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Acute Tests

Project: Menzle-Cura & Associates | Project: 99033 Dead Crook ~~~BTR: 3622 Tott Starts 10/19/99

Sample

12591

12592

12593

Parameter

T(°C)

PH

DO (mg/L)

Conductivity

Ammonia, alk/hardn»t«

T(°C)

PH

DO (mg/L)

Conductivity

Ammonia, ,ilk/linrelnos8

T(°C)

pH

DO (mg/L)

Conductivity

Ammonia, alk/hardnoti

Inlt./Date (1999):

Day of Analysis

0

2 It

7. "7

7-8

3K

iX

22.1

7-9

7-4

>?;o
v/

22 I

7-8

•7-1

3?T

IX
10/19

1

Zl\
X

7
X̂

X

"AX

<*(-
X
X

VLlo
X

X̂

X

10/20

2

>^?
X

?,£
X

X

9£S(
X

QH
X

X

.̂7
X

6*\
X

X

lir

3

X

^0
X

X

X

7-^
X

X

X

70
X

X

!5^v

4

X

IS
X

X

X

7,3
X

X

X

7,S
X

X

2&-

5

U

^6
<>r̂j^o

X

7i
>^
^(0

X

7.?

i-9
300

X

}^

6

X

^s-
1 x

X

X

IS
X

X

X

14-
X

X

w

7

X

T.l
X

X

X

G.s
X

X

X

CpiQ)
X

X

«&-

8

X

7.0
X

X

X

Ci.SL
X

X

X

fc.S
X

X

Jggr

9

X

70
X

X

X

/• _
(f. -7~

X

X

X

(*0
X

X

10/2f

10

^a.^-
^

,7c?
h---./

L-

aa/
:/,z
r/r/n^rr.'̂  —,;-/ o
V
sa°l

70
^•f-*' I

2*?'

^
10/24
_W

Comments:

CD1

IO
Review: fl Date:
haenv.doc

_' '•oratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Acute Tests

Project: Menzie-Cura & Associates

Sample

12609

12610

*

Parameter

T(°C)

pH

DO (mg/L)

Conductivity

Ammonia, alk/hardness

T(°C)

pH

DO (mg/L)

Conductivity

Ammonia, alk/hardness

T(°C)

pH

DO (mg/L)

Conductivity

Ammonia, alk/hardness

Init./Date(1999):

Project: 99033 Dead Creek BTR: 3622 Test Starts 10/19/99

Day of Analysis

0

Zll

7-7
6-G
3fc

^
U-b

7-9

•7.8

^,<f

»/

10/19

1

(

I —

X*

4,'-
X

X

Wto
X

v'3
X

X

-I'll
X

1.1
X

X

10/20^;

2

X^.5
X

^9-
X

X

Q-SU
X

<o3
X

X

X

X

X
I

'7^

3

X

&-0
X

X

X

(0.1-
X

X

X

X

X

*y$ t̂

4

X

^<o
X

X

X

2 S~\

C V

X

X

X

X

X

rJigr

5

1-1

&£
<*&gQQ

V*

X

1-1-
fc-7"
3(0

X

X

10/24

Q

X

?A
X

X

X

~1'\
X

X

X

X

X

10/25

7

X

£5"
X

X

X

lo^
X

X

X

X

X

1CO6-.
--XsS-

8

X

(oKD
X

X

X

(c^>
X

X

X

X

X

TQI&L.

9

X

5.1
X

X

X

6.*.
X

X

X

X

X

^

10

&*~
7,̂
\^
}V

^a-Q
7-fr"
<£/f
yio

1p/29|

o

•3

Comments: ^^ w^

Review: Date:
haenv.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) Day 10 Survival and Dry Weight Data

Client: Menzie-Cura & Assoc. Project 99033 Dead Creek
Test Start: October 21, 1999

BTR: 3633
Test End: October 31, 1999

Sample Repl. ff Alive IniL
Repick Total

Repick # IniL Surv
£ Init Pan Total

Weighed Wt. Dry Wt.

12611
B

D

H

6

&

o (o
O

IMfr
Tm

— I —- ' /O 10

9

39.05-

, /I

40
34-90

40.

/
12612 I A;B

iC
D

H

10 T7Y1 — , (C.

• 77)9

1C
3Cb.Si

12613
B

D

H

10

/O
f?

O

/O

"

J O

-40-33

12614 ! A
B

D

H

5o
fO

/O

/O

- I / O
9"

0

cT o "TTI I'iffr
— 1 - ! /D

lO

Y
lo 31-,

40,

i >
-w4- ^g^.y.rBaiaî ce QC Intel (20 mg = ) Final (20 mg Balance Asset #:

Date/tame I Datetimeout >il33L Init
Comments"

Date 000031
Aouatec Bw»og«ai Sciences Soutr tor, Ve-mon:



Amphipod (Hyalella azteca) Day 10 Survival and Dry Weight Data

Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek
Test Start: October 21, 1999

BTR: 3633
Test End: October 31, 1999

Sample Repl. # Alive

12622
B

D

H

12638 A_
B_
C
D_
E_
F

H

12639
B

D

JF_
G
H

12640
B

D

F_
G_
H

0
fl

o
£

Repick Total
Init. Repick # Init. Surv

777?
-mo
rr

0

0_
U

n| |

0
2*

# Init Pan Total
Weighed Wt. Dry Wt.

•=7

ID
f f t

33 ,-2)9-

3^,00

3^.45
35-55
34,51

0
10

"

10

cT
trv-

- x"

0

& 1.0

JO.
10

35,
3/./W

33.5^

42-43

33.05
3^-0 b

10

b

*

rr

<T
rr.

0

o

n|i4"

46"

9

ft
/D

ID

3».\S

46 -OS
33.34-

8

6
/ o

/ O

rr 0

f:

/o
9

to

(o
ti

25.0^

, '-!</

Sfl.53
- fcf

'3R.44-

30 .
•33. T/

35-53

Balance QC:
Date/time In

Initial (20 mg =
Temp(°C)

)
Init.

Final (20 mg =
Date/time out

) Balance Asset #:
Temp(°C) Init.

Comments:

Reviewer: < T Date:
hasurvwt.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) Day 10 Survival and Dry Weight Data

Client: Menzie-Cura & Assoc. i Project: 99033 Dead Creek
f Test Start: October 21, 1999

BTR: 3633
Test End: October 31, 1999

Sample Repl.
12641 A

B
C
D
E
F
G
H

9 Alive Init Repick *

7
/ D
cr f̂ .

Jl\2-
I 6
j l̂-

1 >£

o

f-j — -

^j~

r~. —
T^+~3

| J

—

&
<fT" f '
77r̂
(—^

0 '
Q

^T -

Repick
InrL

O V3 l«

— "

,4

.

Total
Surv

<^
/o

?
— STî 6

*H^ n|r^ ^
s3 & M/rt ^7

"Th> i i |- ^> 4-
•9

*Weighed

r̂
m
&

\ Xt3
7
7

^y

Init Pan Total
Wt Dry WL

30,?^
-2A.^3
3/,3<|
33 / J
—J—'f K?l

3^,3^7
Z&flt^
36.6*3

^ 3 .̂9 1

3i .'=fO
<33.'=rS
^L" ̂  ^"^^O

*2 t*" ^ ""\

"vJ^j | —^-

îX.^I
^y*__y ^^f ^^
^5 i • O \»^

41- 3V
*

A
B
C
D
E

IF
G
H

••
I

i

i
;

1

i

i

A
B
c
D :
E 1
F «
G
H

i

ii
j
;
; ''
'! !

;

!

;

f i

Ij

i

A
B
c I
D
E
F
G
H

!

,

-^

Balance OC Initial (20 mg = ) Final (20 mg =
Datelmeln TempfC) Init

) Balance Asset #: \
Date/timeout Temp(=C) Init. I

Comments

Sememe' /] Dale 'i/S/f* ~^ —

A- Aouaiec Botogcal Soences. Soutn Burteigton Vermont
000033



Hyalella azteca Acute
Initial Weight Results
10/21/99

Menzie Cura
Dead Creek

99033

BTR s 3629/3633
Aquatec Biological Sciences

Initial Dry Weight Data

Replicate

1
2
3
4
5
6
7
8

#
Weighed

10
10
10
10
10
10
10
10

Initial Boat
Weight

(mg)
40.21
43.62
40.88
43.05
35.51
38.68
37.52
38.76

Final Dry
Weight

(mg)

41.48
44.84
42.10
44.15
36.97
39.32
38.73
40.04

Mean Wt.
within Rep

(mg)
0.127
0.122
0.122
0.110
0.146
0.064
0.122
0.128

Mean Wt.
Reps I-L

(mg)

0.118

000034



Hyalella azteca Initial Dry Wt.

Client:
Assoc.
Culture

Menzie-Cura &

ID: io/,4

| Project: 99033

Age: 11

BTR: 3629 J

days

'3633
Zi mi

Replicate
1
2
3
4
5
6
7
8

Number of i Initial Pan Weight
Organisms weighed i (mg)

10 : HO- an
L_ 10 i -S/i?!"^

10 i i-V. ^§-5.
10 ; ^~-c55
10 ^5 -5 /0
10 55 ^^
10 .-37.5 5
10 '§-158'

i

Initials: \
Date:

Final Pan Weight
(mg)

V/.Vfr"
W- <£*/
V^t- iO
"vy. /5"
3fc>. ^"7
39.^^
-3^> -7^
*ih.mo¥

i
i

' ' «

o.^1-
0- no
O l ^f trt. I V

O. 66^
D - \ Z 2 -
0. |L 6>

<r

Balance QC:
Asset #:
Date/time In '
TempTC) %D

Initial (20 mg = /^^

^K>S£Temp(°C) ^L^C

)

Init.

Final (20 mg = /?.?*

ĵ 5 Date/time out

)

13/S

Balance

/V.^"S

Comments:

Laboratory
Done doc

c BoOoyat Soences. South BurfngCon. Vemort



Aquatic Research Organisms

DATA SHEET

I. Organism History

Species:

Source: Lab reared L/ Hatchery reared
/ / ? /

Hatch date f'O/ ? "&/<?<? Receipt date

Field collected.

Lot number /# O9 Strain

Brood Origination.

II. Water Quality

Temperature. °C Salinity ppt DO //

pH /i / Hardness^1" Ip & ppm

III. Culture Conditions

System:

Diet: Flake Food

Brine Shrimp

Phytoplankton.

Rotifers

Trout Chow

Other.

Prophylactic Treatments:.

Comments:

. IV. Shipping Information

Client: />

'"6
% of Orsanisms:

Carrier: Date Shipped : JO//X/?<?

Biologist:

1 - 800 - 927 - 1650 ~^~=
PO Box 1271 • One Lafayette Road • Hampton. NH 03842 • (603) 926-1650 \\=



Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Acute Tests

Project; Menzie-Cura & Associates | Pro)«ct: 99033 Dead Croek ""BTR: 3629/33 Test Starts 10/21/99

Sample

12611

12612

12613

Parameter

T (°C) *

pH

DO (mg/L)

Conductivity

Ammonia, nlK/hcrdnoii

T(°C)

pH

DO (mg/L)

Conductivity

Ammonia, nlk/hardnet«

T(°C)

PH

DO (mg/L)

Conductivity

Ammonia, nlk/linrclnoii

Inlt./Dato (1999):

Day of Analysis

0

J0 4

^<?

1*

$»s
• :̂\

Vfa-?>&o</
1S\
1-3
?.l
5^0

</

SPr

1

ft\
X

i-4
X

X

&&
X

?./
X

X

X

15
X

X

10/22AS*

2

*&
X

7,4
X

X

X

(*fit
X

X

X

u
X

X

9$&

3

^><a
>1̂

X

11
X

X

%

X

(*.>>
X

X

X

(ff.ct

X

X

1^

4

-2fr*
X

1>
X

X

X

?-4
X

X

X

&.<?
X

X

10/25
1/YVN

5

'̂?,fc
6,̂
Oi"

X

?,-?-
65
^(cO

X

7̂^o
aipo

X

$3t~r-

6

^X

6,
X̂

X

X

4,?
X

X

X

&«
X

X

*$b

7

£&
X

^X̂

X

X

6,0
X

X

X

5.5-
X

X

yffl\

8

S*r
X

6,V
X

X

_ _ _ _ _ _

4..0
X

X

X

(o3-
X

X

J3&J

9

%

A-S
X

X

^
75

X

X

X

— 7 O
_7 -O

X

X

#3,

10
^̂ Î -̂_M^B^

3.53

•7.f>
&/9
3/0
v/

22 .k

T^S-.T-
330
vX

*u?
T-r
0-4

,VrO

A^

W

Comments:

Review:
haenv.doc

"* ' Moratory: Aquatec Biological Sciences, South Burlington, Vermont



c c <
Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Acute Tests

Project: Menzie-Cura & Associates Project: 99033 Dead Creek BTR: 3629/33 Test Starts 10/21/99

Day of Analysis

Sample

12614

Parameter

T(°C)

PH

DO (mg/L)

Conductivity

Ammonia, alk/hardness

X

X

X

8

X

Stf
X

10

7-

12622 T(°C)

pH X X X

DO (mg/L) 8-0
Conductivity X

Ammonia, alk/hardness
Is-

X X

12638

o Comments:

T(°C)

pH X

DO (mg/L) 7.0
Conductivity X X X X X X

Ammonia, alk/hardness X X X X X X X

Init/Date (1999): . 10/2 10/24

o
u> Review: Date:<l/eA2£_

haenv.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Acute Tests

Project: Menzle-Cura & Associates | Project: 99033 Dead Croek ~~ ^BTR: 3629/33 Test Starts 10/21/99

Sample

12639

12640

12641

Parameter

T(8C)

PH

DO (mg/L)

Conductivity

Ammonia, alk/hardnat*

T(°C)

PH

DO (mg/L)

Conductivity

Ammonia, alk/hardnos*

T(°C)

PH

DO (mg/L)

Conductivity

Ammonia, alK/hardnoti

Inlt./Dato(1999):

Day of Analysis

0

fi,2^

^£la.

.%&
V

I ' v^

V\ J

I/
10/21

1

X

^4

X

76

X

1J
I — ., _L_ u

W\

2

X

X

X

X

X

X

X

X

X

l̂ firj

3

X

~X~

X

X

X

X

X

X

X

10/24
'IMV^

4

X

X

X

X

V4
X

X

X

X

X

w

5

'7.5

9§o

'U
6,5

X

X

100ft--viWr-

6

X

X ~

X

X

X

X

X

5-0
X

X

:~.\£5

7

X

5-Ce
X

X

X

X

X

X

m
X

X

10/28

8

X

^__

X

5,3"
X

X

X

S.)
X

X

f̂î l

9

X

__. . . . .

X

--
X

X

X

hi
X

X

$$t

10

33^
1»̂

"v/""

•^ 5.

->?°

o?^-|

^•(J?
S3
3SO
^

A & ' 1]

<-^
o

Comments:

Date:C O Review: _ _ _
CD haenv.doc

L-uoratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) Day 10 Survival and Dry Weight Data

w
Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek

Test Start: October 10, 1999
BTR: 3641
Test End: October 20, 1999

Sample Repl. # Alive

12664 A_
B
C_
D_

JE_
F_
G_
H

12665 A_
B_
C_
D_
E_
F_
G_
H

12666 A_
B_
C_
D_
E_
f_
G_
H

12671
B

D

H

10

4Q
10.

10
io

Repick Total
Init. Repick # Init. Surv

US

rnn
rm

o
ID

0

/o
10

# Init Pan Total
Weighed Wt. Dry Wt.

(0
ID

ID

D

32 .Ti

•o . 13 .
3S.

10
10

10
LS

L.S

JO
/O

IQ
t o

/6

10

tn

Jo
(0

35-^

IO
10

0

-rrr.
7?T)

T7D

RB

10

/o
10

1
10

0
10

10
/ O
\ o

ITTi

Rfcrm

10

10
to
10

10
10

42
10
0

io
0.1 .

33,^1
.^ Y

S3. 01

Balance QC: _ Initial (20 mg = ) Final (20 mg = j ) Balance Asset #:
Date/time Date/time out n /^3 IniU
Comments: '

Date: l^/g/^f .Reviewer: vx?"t3 .
hasurvwt.doc -
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

S\s~~^ 11 lx» o .

vxrr
— *

000040 \<A sf aces -ftv

li /'z-2-

p-t



Amphipod (Hyalella azteca) Day 10 Survival and Dry Weight Data

Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek
Test Start: October 10, 1999

Sample

12668

Repl.
A

B

Repick Total
* Alive Init Repick* Init Surv

10
f to

C f 10
D
E
F
G
H

i \o

c^i &
«\

t 1 6

TTP, : — \ ~ \ 10
[^ i — 1 — i /O
77D — i — Id
^ ! — - /p>
L^> • — • * ^1

7Tr\ ' — I ~ \O
^6 — 1 — °i

TTn : — ! — (O

BTR
Test

: 3641 |
End: October 20, 1999

#
Weighed

10 1
1 O
/O

Init Pan Total
Wt DryWL

\QS< \£~
jO.b-2
TV C&

(p J3S.3?
u ^^f-Vt
10 c59.W
<? l̂ ^?.^
rrv 33./V

-3 j 0 i *
If. f̂ -
3<5U?
2&r?2

^ft.^b
33 ,̂9-?
•y* /<ye>O • too
-gLfe.5?

:

y^
D

C
D
E
F
G
H

i

;

:

1

1
II

;!

I

II
I

I

A I

B .
C
D
E
F
G
H

i
:

i
1

i

i

!

I:

i

A

c
D
E
F
G
H

t
1

•nnnr

33, 4?£>

3ft,gi^

41

Balance QC intoa! (20 mg = ̂  , </ J > Final (20 mg = ) Balance Asset #: |
DaleOinne In Tempî ) Inrt Daie'time out Temp^) Init.
Comments ^
Reinenner

AouatecE

Date 01-. ^\T [ 4" ^ ̂  .-i-c 1 / . .

lotogear Sciences South Buriogtoo Venrx>nt O^^fj^^ -("tr̂ ^ \ "^ / / ^ -y^ I — a A-T*
\ >-L£>VCs O J^M^X-\ i T9A UO V^ *



Hyalella azteca Acute
Initial Weight Results
10/9/99

Menzie Cura
Dead Creek

99033

BTR 3641
Aquatec Biological Sciences

Initial Dry Weight Data

Replicate

1
2
3
4
5
6
7
8

#

Weighed

10
10
10
10
10
10
10
10

Initial Boat
Weight

(mg)

26.13
28.00
33.61
24.48
25.80
29.37
29.15
26.92

Final Dry
Weight

(mg)

26.42
28.23
33.98
24.84
26.22
30.00
29.68
27.37

Mean Wt.
within Rep

(mg)
0.029
0.023
0.037
0.036
0.042
0.063
0.053
0.045

Mean Wt.
Reps I-L

(mg)

0.041

ff ,\T:



Hyalella azteca Initial Dry Wt

Client: Menzie-Cura &
Assoc.

Project: 9802&- 99o33
CT

BTR: 3162/3163

Culture ID: /o/, Age: /O days (

Replicate
1
2
3
4
j-

6
7
8

Number of j Initial Pan Weight
; Organisms weighed ' (mg)
I 10 , 2 ( c \ 2

10 ! ^Sr-CO

Final Pan Weight
(mg)

a?^? ^A.

^T'^-5.2>
10 ; 3?.c,\ \ 33. 9 £
10 ^A a,^ i ^ %*J
10 ss.v-c "̂̂ ' 2oL

10 *c <>> ! ~C. &O
10 3^ /S
10 SC:.^

^Oj (0 %
^"~ - 3^

Initials: 'Jf'n
Date: ^sg99 '

Balance QC
Asset*:
Date/lime In
TempTC) k
Comments:

: Initial (20 mg = fc

c/f =5 bcjemprC)
f̂ O Init. 4>^
i3faj(i(f . P/VJ ̂ .' /ur

1 9S^ ) Final

^C rC Init. ^^

"v •"•' V T j rv ^.-V«

(20 mg = 9 f ̂  ) Balance

Date/timeout l2y^/«j£f f^ lO

r :r:t-̂

Date
Laboratory Aquaeee B**ogeal Soenccs. South Ekrtngton. Vermort

.doc



Aquatic Research Organisms

I. Organism History

Species:

Source: - Lab reared.

DATA SHEET

2

Hatchery reared. Field collected

Hatch date O9/^<?/9(7 Receipt date.
/ * v

Lot number O9&9 9&&Q Strain

Brood Oriination

II. Water Quality

Temperature r-pQ CC Salinity.

PH7^

HI. Culture Conditions

System:

ppt DO.

ppm

Diet: Hake Food

Brine Shrimp.

Phytoplankton.

Rotifers

Trout Chow

Other

Prophylactic Treatments:.

Comments:

IV. Shipping Information

Client:

Carrier: / >r

# of Organisms:

Date Shipped:—f

Biologist:.
^^J^ '̂

1 - 800 - 927 - 1650
PO Box 1271 • One Lafayette Road • Hampton. NH 03842 • (603) 926-1650

O C 0 0 4 4



Organism Holding and Acclimation

Speaes Hyalella azteca Date Rece'vec: 10/1/9S Nc Rec. 1500
Supoiier. ARO Haich Date: 3/29/99
Aoparen: Conditon Excellent Culture ID: 10/1

Acclimation / Holding Procedures: Trans?er tc holding culture boxes, acid laboratory water.
A.ccJimate to water to be used for testing (sediment cveriyinc water formulation). Aerate lightly.
Water change once (50%) weekly.
Daily Feeding: 1:1 mix of Selenss'.rjm IYCT. 1-3 T,L (maintain hint of green algal coloration on
culture box bottom}. Also, pinch cf ground Tetrafr.Ceraphyl!. Do not allow excess
'oodtfungus 5o accumulate.
VJonrtorinc: Examine over a light ocx daily, record apparent condition. Temperature daily; pH.
DO on Mon.. Weds., Fri.. (minijTum). Cor.cuctviry weekly
Test s'ans record date, time, inn a.s 'or sec.-ten: test anci SRT test starts.

1999 :
Date Fed Temp pH

Cond
P.O. uct

| Water :
i Chg. . Age (Days) I nit.

0/1 •H 2

'"i" /
'-£J-

D/5 i A

i p / c*7~ \ 6

0/5 ^/-j.c^ 22 r i - — — i /

-P
8

i 0/11 12

10/12 13
' N = normal, appear healthy. Record * dead if any observed

Sediment Jest start (Date/time/lnit) icj/o/^f SRT test start: (Date/time/init.)

&qu«>ec Bwtogic^ Sciences South Burlington. Vermont haacclim.doc



^ Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Acute Tests

Project: Menzie-Cura & Associates | Project: 99033 Dead Creek BTR: 3641 Test Starts 10/10/99

Day of Analysis

Sample Parameter 8 10
J12664 T(°C)

PH X X X

DO (mg/L)

Conductivity X X X X £
Ammonia, alk/hardness

Sulfide X

X

X

12665 T(°C) - 5
PH X X

DO (mg/L) J-
Conductivity "fio X

T-.Q.
X

Ammonia, alk/hardness
Sulfide v/

X X

5' 6

12666 T(°C)

PH x X X X

DO (mg/L) CJ 3-5 S",/
Conductivity X X

Ammonia, alk/hardness
Sulfide L/ X X X

Init./Date(1999): 1016 1017 10/1B
H/

10/19 10/20

?-/-.Comments:
t—

Review:: <r Date: / haenv.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azt

'roject: Monzlo-Cura & Associates

Sample

12668

Parameter

T(«C)

PH

DO (mg/L)

Conductivity

Ammonia, alk/hardna**
Sultldo

T(«C)

PH

DO (mg/L)

Conductivity

Anunonla, alk/hardnesi
Suindo

T(°C)

pH

DO (mg/L)

Conductivity

Ammonia, alk/hardneii
Sulfldo

Inlt./Date(1999):

BCa) Overlying Water Environmental

Project: 99033 Dead Creek

Monitoring: Acute Tests

BTR: 3641 Test Starts 10/10/99

Day of Analysis

0

Cb- ^

7,7

"BV

1

X

X

X

3ltf
X

X

X

X

X

X

~1 !̂>

2

X

X

X

^^*^S T£
J_/^™ ^J

X

/ °f&>. I
X

X

X

X

X

\°11&

3

X

X

X

X

X

X

X

X

X

1 l̂v\

4

«no
X

X

X

X

X

X

X

X

X

1%^

5

wf
1ft
^3

X

51 o
X

X

1035G
' <?

6

A2>3-
X

X

X

X

X

X

X

X

\y$>

7

3$*
X

Co. \
X

X

as.^f-
X

X

X

X

X

X

Ws

8

d\<*
X

(,J*

X

J*> ^
X

(&'¥
X

X "

X

X

X

10/1-p

9

•>\*/
x I

^r^X

X

1-1\
* r

'&{/
x '(

X

X

X

10/19
t

10

^.<7)
Vjp,
&fi

\£>V
s

$-
1 "?.'^

10/gO

O \o
CD

Comments:

K
'view: (\ Date: / l/<3/ff
' 'atoryrAquatec Biological Sciences, South Burlington, Vermont

Review: haenv.doc



ALKALINITY & HARDNESS WORKSHEET

BTR Number: Several Project #: 99033

Species: _ Hyallela azteca _

Test Facility: Aquatec Biological Sciences, South Burlington, Vermont

Project: Menzie-Cura Dead Creek Acute Tests

Analyst: LS

Analysis

Date: 10/13/99 12/2/99

12/7/99

Date

10/10/99
10/10/99
10/10/99
10/10/99
10/10/99

10/19/99
10/19/99
10/19/99
10/19/99
10/19/99
1 0/1 9/99
1 0/1 9/99

10/19/99
10/19/99
1 0/1 9/99
10/19/99
10/19/99
1 0/1 9/99
10/19/99

10/21/99
10/21/99
10/21/99
10/21/99
10/21/99
10/21/99
10/21/99
10/21/99
10/21/99

Sample
Type

12664 Day 0
12665 Day 0
12666 Day 0
12668 Day 0
12671 DayO

12546 Day 0
12547 DayO
12548 DayO
12549 DayO
12550 DayO
12551 DayO
12552 DayO

12589 DayO
12590 DayO
12591 DayO
12592 DayO
12593 DayO
12609 DayO
12610 DayO

12611 DayO
1261 2 DayO
1261 3 DayO
1261 4 DayO
12622 DayO
12638 DayO
12639 DayO
12640 DayO
12641 DayO

ALKALINITY
Sample

ml

50
50
50
50
50

50
50
50
50
50
50
50

50
50
50
50
50
50
50

50
50
50
50
50
50
30
50
50

Initial
ml

35.9
37.2
39.2
41.5
43.4

0.2
2.3
4.6
6.9
9.1
11.2
13.4

15.9
17.8
19.7
21.6
23.6
25.4
27.5

0.4
2.6
4.5
6.4
8.0
10.2
12.1
13.2
14.8

Final
ml

37.2
39.2
41.5
43.4
44.9

2.3
4.6
6.9
9.1
11.2
13.4
15.9

17.8
19.7
21.6
23.6
25.4
27.5
29.5

2.6
4.5
6.4
8.0
10.2
12.1
13.2
14.8
16.9

Alkalinity
(mg/L)

26.0
40.0
46.0
38.0
30.0

42.0
46.0
46.0
44.0
42.0
44.0
50.0

38.0
38.0
38.0
40.0
36.0
42.0
40.0

44.0
38.0
38.0
32.0
44.0
38.0
36.7
32.0
42.0

HARDNESS
Sample

ml

50
50
50
50
50

50
30
50
50
50
50
50

50
50
50
50
50
50
50

50
50
50
50
50
50
20
50
50

Initial
ml

34.0
0.8
7.9
16.0
23.5

0.1
11.6
17.7
26.8
36.7
0.1
9.0

26.6
33.7
0.2
18.2
27.5
37.1
0.1

15.7
24.3
32.4
0.1
8.0
17.6
25.3
28.7
37.8

Final
ml

42.0
7.9
16.0
23.5
30.2

11.6
17.7
26.8
36.7
45.7
9.0
19.6

33.7
40.7
18.2
27.5
37.1
46.6
11.7

24.3
32.4
40.5
8.0
17.6
25.3
28.7
37.8
46.5

Hardness
(mg/L)

160.0
142.0
162.0
150.0
134.0

230.0
203.3
182.0
198.0
180.0
178.0
212.0

142.0
140.0
360.0
186.0
192.0
190.0
232.0

172.0
162.0
162.0
158.0
192.0
154.0
170.0
182.0
174.0

000 048



ALKALINITY & HARDNESS WORKSHEET

BTR Number Several P^ect* 99033

Species: ^vai'e'.'a azreca

Test Facftty: Aquatec Biological Soences. South Burlington. Vermont

Project Menzie-Cua Dead Creek Acute Tests

Analyst. LS

Analysis

Dates: 11/21/99 12/2/99

12/7/99

Date

10/20/99
10720/99
1020/99
10720/99
10720799

10/29*99
10/29/99
1029/99
10/29/99
10/29/99
10/29/99
10729/99

10/29/99
ia29/99
1029/99
1029/99
10/29/99
10/29/99
1029/99

10/31/99
10O1/99
1031/99
1031799
1031/99
1031/99
1031/99
1031/99
1031/99

Sample
Type

12664 Day 10 HA
12665 Day 10 HA
12666 Day 10 HA
12668 Day 10 HA
12671 Day 1 0KA

12546 Day 10 HA
12547 Day 10 HA
12548 Day 10 HA
12549 Day 10 HA
12550 Day 10 HA
12551 Day 10 HA
12552 Day 10 HA

1 2589 Day 1 0KA
1 2590 Day 1 0KA
12591 Day 10 HA
12592 Day 10 HA
12593 Day 10 HA
12609 Day 10 HA
12610 Day 10 HA

12611 Day 10 HA
12612 Day 10 HA
12613 Day 10 HA
12614 Day 10 HA
12622 Day 10 HA
1 2638 Day 1 0KA
12639 Day 10 HA
1 2640 Day 1 0KA
12641 Day 10 HA

ALKAUNFTY
Sample

ml

50
50
50
50
50

50
50
50
50
50
50
50

50
50
50
50
50
50
50

50
50
50
50
50
50
50
50
50

Initial
m!

321
34.0

36.3
384
40.1

1.9
3.5
5 4
7.2
89
10.4
12.1

13.9
15.8
177
19.2
21.0
22.5
25 1

295
31.1
329
347
36.3
352
39.9
41.5
4 3 2

Final
ml

340
36.3
3E.4
40.1
<2.2

3 6
5 4
7 2
E 9

1C.4

12.1
13.9

158
17.7

19.2
21 0
225
25 1
27.0

31.1
329
34.7
363
36.2
39 9
41.5
43 2
45.0

Alkalinity
img/L)

38.0
46.0
42.0
34.0
42.0

340
36.0
36.0
34.0
30.0
340
36.0

38.0
38.0
30.0
36.0
30.0
52.0
360

32.0
36.0
36.0
32.0
380
34.0
32.0
34 0
36.0

HARDNESS
Sample

ml

50
50
50
50
50

50
50
50
50
50
50
50

50
50
50
50
50
50
50

50
50
50
50
50
50
50
50
50

Initial
ml

24.1
31.8
39.8
0.2
7.4

19.1
25.3
31.5
37.1
42.7
0.3
6.1

12.3
18.5
24.1
30.5
36.4
42.0
0.1

11.7
19.8
28.0
36.4
02
89
16.7
24.5
32.8

Final
ml

31.8
39.8
46.5
7.4
15.0

25.3
31.5
37.1
42.7
48.3
6.1
12.3

18.5
24.1
30.5
36.4
42.0
48.7
6.9

19.8
28.0
36.4
44.7
8.9
16.7
24.5
32.8
40.6

Hardness
(mg/L)

154.0
160.0
134.0
144.0
152.0

124.0
124.0
112.0
112.0
112.0
116.0
124.0

124.0
112.0
128.0
118.0
112.0
134.0
136.0

162.0
164.0
168.0
166.0
174.0
156.0
156.0

1

166.0
156.0

O C G 0 4 9



Alkalinity and Hardness Analysis

Client: Project: BTR:
Sample Description: <- HA.

ALKALINITY HARDNESS

Sample Sample
ID Date

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

Data
entered

Init.

,50*] £.(0
13

\0.
( 0

UU2ZI \x-.n !
13.1- 13-

Apuatec Biological Sciences South Burlington, VT
000050

a&hlorm.tioc



Alkalinity and Hardness Analysis

Client: MfifT^-Ai/flL Project: </fo?3 | BTR: Jfei^
Sample Description: , )%u O \c

Sample Sample
ID Date

jZ54blDhq
H^l i
fj£ S !

! i^i f
. ,<£• i '
\ ^j !
jf "*J '

l
' -r-r-

1

1

J

i^
^ vJ

ALKALINITY HARDNESS
Sample Trtrant Trtrant Analyst

Vo\. Init. Final Date'
Vol. Vol. Inrt.

^CmJ k ̂  £~- * n. 3 ^ t£
1 .̂3 i ^.6^

/A / /* ^T
• *-̂ ^ ' I p » /

<fc-9 *9 /
j^i : ll.2- ;
1 / / ^1 1 f_-T / i ', \

13. 4 i /5 / -1-

:

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init

^m) ! 0. 1 ^ ll-(p i/;/?i^5
^jfrL/ // (P i /"?-"r" !
*5>rtf/ l'/7-*^' i £k%\

\Of fa • ̂ 5 iL0~ i
i I ^V/) -T" ' *-/^S "7^ '

o./ </h
- 4.0 /9.^ -L

i

:

|

Data
entered

Init.

1 Soences Soutri Surtnctor \1 Skittle
n n n r i

U V, J 1



Alkalinity and Hardness Analysis

Client: Project: 9Jo33 BTR: 2-2-
Sample Description: • CL

Sample Sample
ID Date

\2&S3

I °IO

I #3_

13̂ 0̂
]- iflO

tO// 4
/
1

1
_L

ALKALINITY HARDNESS
Sample Titrant Titrant Analyst

Vol. Init. Final Date/
Vol. Vol. Init.

SOrfd

«J-

15,9

17-8
n-'-h

"3L\.(0
oL j \P

^?5.4
SIS

l<?.g
i9.~?-

<*) (p
A3.U
&M

rA^i ^^

tfd-tfS

1

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

•mrrd
\

I

MJ/) .̂ 3 9"
63-7"! '/Q "7-
^O.̂ L
Jtf.2

ig.̂ L

~7?.̂ >
&%F}\2>1-.\

F
^7 / H(p.(p

i«y? us?

•i-

Data
entered

Init.

Aquatec Biological Sciences South Burlington, VT a&hforrQlL U J J <C



Alkalinity and Hardness Analysis

Client: rtlUl2l£~£urDj Project: BTR:
Sample Description: D

ALKALINITY HARDNESS

Sample Sample
ID Date

Sample Titrant Trtrar.t Analyst
Vol. ir. it. Final Date.'

Vol. Vol. Intt.

Sample Titran; i rtrant Analyst
Vol. Ini:. Final Date/

Vol. Vol. Init.

Data
entered

Init.

LQ&Kc id Wo.H . /
£3.;

3K.1-.3y.fe>
50 /%.?- itj

O-fc
.60 (*.*> ia.

10 ̂ 50
5C

OC

on
t* J*f I V. /> I

V/.fS O ^35

Socnccs Sciflh B.- a&ni



Alkalinity and Hardness Analysis

Client

j
s
\
)

•*-*

' flltJflftP -(']]/&' ll\M/£')\-. \ AsLA ^\—

Sample bescription

Sample
ID

Sample
Date

J2//?M |&/£D

*•*•

J0fc\ '
(d(0\
lm\

. ^ [ \ J
i

],3(o/04 ^
frf~ '

GxU?

ĵg.

— ?!

oO

J-

!

j
1
i

i
I

i

i

!

Project : _ff ,o?3
: , A^ //O M. i

" Vj/ ' ~ ' / fit
ALKALINITY

Sample
Vol.

Titrant
Init.
Vol.

Titrant Analyst
Final Dale/
Vol. Init.

^ft/Ill *£ 1 L'̂ 4 ft i'^fetfV^AX* /u « >oc •• / 'v.̂  i , V.X i / f^-^

v3H D I<6to3
i ^/^
l_32r- L

•> !68.L

L 140- i
i

q?.Z-i J.̂
j

pprvj |42- "2- 44,2. ^^S
i^.^l^/aO
%.O Lf?.^
<Ov2~ /.5

L j / ,^> 13.̂  __
i r

I

I

I
i

i

i
I

|
1 i

1 i
I

i

i i
j i

i i
1 !

| |
1 i

Sample
Vol.

BTR: ,?<,<tf
lD/££)

1

HARDNESS
Titrant Titrant Analyst

Init. Final Date/
Vol. Vol. /^/-jlnit.^S

GDnl \3H.I &IX £&*J-
i \ai.xi*ft.x

L

^ J \ J

^£

lYI'f

r6^7 %\ *j(p^>

0. 0 1 ̂  V 1
--f.V !A>0 L

1 "

/'/}/) i<2c?/5 ®h
^C?^ \0??.f5 '

i £? y*5 1 ,'fy Q
{sz/pCj |Lf2.4

_ \~(\ <^ j y. ~C\ J

»^>
•̂

• ••

i !
1 '

! i
1 !

i

j

[

I i
1 !

1 1
| !

1 !
i 1
i :

j !

| i
i

j :

i i !
1 ' '

i
1 1 1
1 1

Data
entered

Init.

0000^4
Aqusie: Bioisoital Sciences Souin sjrlhclon. VT



Alkalinity and Hardness Analysis

: Client: LProject: BTR: ?(,/r
Sample Description: h.A-

ALKALINITY HARDNESS

Sample Sample
10 Date

Sample Titrant Titrant Analyst
Vol. Inrt, Final Date/

Vol. Vol. Init

Sample Titrant
Vol. Init

Vol.

Titrant Analyst
Final Date/
Vol. IniL

Data
entered

Init

J254t/r i
3/.5

.555 -4 - (u-

J2^L

D

-t-^i:^7.0

oaiopcal Sdcnces South Surtngtor. VT
O C O G 5 J

a& hform.doc



Alkalinity and Hardness Analysis

Project:
Sample Description: 10 U.Q

BTR:

Sample Sample
ID Date

\2iO\ 1

r

12-
l3
1*4
i

5S
3*
40

-H

icfai

J-

ALKALINITY
Sample Titrant Titrant Analyst

Vol. Init. Final Date/
Vol. Vol. Init.

5Dr

•v

TL ^jS
31. 1

^."•f
<3to3
^^3KO "̂5

dyri> *—

3°(.U\
L\\^

M3,"2-

-2,1 |

^•S
/94.~T

.̂3
^5 O

c^4 *•?
MK5
43,2
^n

fZfe&S

I

I±~

HARDNESS
Sample Titrant Titrant Analyst

Vol. Init. Final Date/
Vol. Vol. Init.

^J l/rtlil

^

il.~7
/9->
r>c J6-

,30. L

*
)
)

'S-^f
1 10.'?'
&i '.£5
3Z~K

\°\ >8
^.o
3^?. M
414."^-

^ <^lb,3~
jy,<)
^j£rt C)

/ /JO / X7

>3hiK
\

1

Data
entered

Init.

Aquatec Biological Sciences South Burlington, VT a&hform.doc



Results of Ammonia Analyses (Total, mg/L)
Hyalella azteca 1 Dead Creek / Project 99033

Sample
ID

12546
12547
12548
12549
12550
12551
12552
12589
12590
12591
12592
12593
12609

• 12610
12611
12612
12613
12614
12622

L 12638
12639
12640
12641
12664
12665
12666
12668
12671

Porewater j
ii

6.3 j
23.1 i
17.3 j
7.4 |
9.3 |
5.9 !

i
2.9 i
4.4 ;
2.1 i
5.7 j
13.3 ;

*•> f*\ .2.2 i
7.1 !
129
2.4 i
2.7 !
3.5 i

I

4.0 i
1.6 i
0.6 I
6.4 |
<0.5 i
10.3 !
6.7

:
2 4

Day 0 Overlying
Water

1.
6.
4.
1.
2.
1.

<0
0.
0.
0.
1.
3.

<0
1.
2.
0.
0.
0.

<0
0.

4
••*

1
7
2
5
.5
7
8
5
6
0
.5
2
2
6
6
8
.5
9

0.7
<0.5
2.
<0
3.
2.
<0
0.

1
.5
4
2
.5
7

Day 10 Overlying
Water
<0.5
2.5
0.5
0.6
0.9
0.9
<0.5
0.7

<0.5
<0.5
0.7
0.5
<0.5
<0.5
<0.5
<0.5
0.7
<0.5
<0.5
0.5
0.8
<0.5
1.1

<0.5
1.8
2.3
0.6

<0.5
i

OC0057



Absorbance

Sync: 9.93517

Carryover: 0.0228382
u
Carryover: -O.O0568169
CO
Baseline'. -0.00989377

^ -0. 00989377

Cal 0: 0.00989284

-Blankr--O-.ei

Baseline; -O.OO989377 ,

ICV: 4.97736

12546 PW: 6.34OO8

12547 PW: 23

1Z5A8. PW:. 17.3102

12543 PW: 7.37114
o> :
1255O PW: 9.28598

12551 PW: 5.91703

1059O PW: 4.44962

.1O592 PW; 5.713890

1O593 PW: 13.28

CCV: 41.87345

CCB: 0.00139128

Baseline-. -O.O0989377

1 0609 PW: 2^0396

1261O PW: 7.OB413

12~6~1~1 PW: 12.855

1(2612 PW: 2.38815

12613 PW: 2.68711
O

• TB6T4- PW;"3.54557

1*2638 PW: 3.97OO5

U"12639PW: 1.62824 ;

1264O PWr 0.-6e36

12641 PW: 6.36847

CCV: 4.85895

-GG& -0.002^8558
,CD
Baselines -0.00989377

O
10589 PW: 2.88829

.W; 0 J2.UQ3Q9. * .

PW: 1O.3393

PW: 6.4635

12671 JPW: 2.40297

CCV: 4.86344

CCB: -0.00466636
CD
Baseline: -O.O0989377



?e=.< _ a r _ e : a--cnia

""' £ - A -

*" — & •*•"

?ea:<

2 ̂

T ̂

'a~ c

.-e
•"v?-"
.̂

;r

2

r

C

2

2 2

24

2 7
2 E

4 2

44

4S
i C.

*

r; 2

: C: -.."low 4\i::
-.--A- - 2 "555

Xa-e

Syr.c
Carryover
Carryover
Baseline
Baseline
Cal 0
Cal 1

Baseline
:cv

12345 ?W

12543 ?W
12545 ?W
1255" ?W
12351 ?W
" C 5 5 0 ?W
" :35~ -W
1C552 ?W

CCY

Baseline
1.605 ?W
1 2 5 1 C ?W
12611 ?W
12612 ?W
12613 ?Vf
12614 ?W
1263S ?W
12535 ?W
12643 ?W
12541 ?W

1 2 6 ~ 1 rW

Baseline

- *

SYNC

p "

1 "t%~

-

Heich

-i

1
a.

-

- T

11

26

E

\

E
14
2

4

-

-r

7

—

^

7

r.

c

t

—

z Ca

rcc-
3757
467

r.

C
2265
E1S2
-233

0
7044

4716
5467
i r: rs ~;

4013
"•****£•
5-57
55S2
5555
2263
7£ c~

* 3 C 6
V

.. ' fc u

"~ *" C ̂  ̂^ _ C '- i
c c =- ~
-

1

c
-

-

f

~

7463
2054
1361

£335
4433

f !̂ 2
£52

r

3475
~43~
£ 556

~ £63
605

A

Ic. (mg/L)

9
0

-0
-0
-0
0
10
-0
-0
4
-0
6

23
17
7
5

4
2
5

4

C
-0
2
7
12
2
2

3

0
6
4
-0
-0
2
C

10
6
2
4
-0
-0

.535171

.022838

.005682

.005854

.009894

.009893

. 000000

. 011912

. 009854

.977356

.008772

.340084

.148100

.310225

.371138

.285580

.517027

.445624

.149575

.713690

.275572

.873451

. 001391

.009894

.203963

.084130

.654589

.388149

.687114

.545574

.570054

.628238

.633600

.368472

.858551

. 002166

. 005654

.888254

.210305

.335272

.463504

.402970

.863436

.004666

.009694

.- _acs

OC005 (J



Peak Cup .-'lags

-
6
—

V
10
II
12
13
14
IS
16
17
18
13
20
21
22
23
j;

25
2 5
27
28
23
30
"- 1

32

%lr
3 5
36
3
38
39
40
L ":

42
4 3
44

^

0
1
2
0
0
3
1

31
32
33
34
35
36
37
38
39
40
3
1
0

41
42
43
44
45
46
47
48
49
50
3
1
0

51
52
53
54
55
3
1
0

BL

LO
BL

LO

BL

LO
BL

LO
BL

O C O Q G O



Aesc'cance (i

= £ r
^ c

O C
c c

i -^rr. . . :

_ — — K:
i. C. — C
c c c c
c c c c

• tiync:

N:

c
c

1O.OO46

KJ

C
c

•̂

Carryover 0.1*776"

^Carryover O.OC23751

>e -O OC135563

gasenne: -O.OO135563

G OC-i 35526

-O OC59676

-0 OO135563

ICV: 1O.1O48

3- -0 OC~B6B6S

LCS: 5.25Oi7

26-! 1 HA DAY1O:

-rr CT-DAY-.O:

~2 KA DAY1C 0.56SO(X

CT DAY1C C

OAY-G -O

26'3 CT DAY1C 0.7451&4

126MS HA OAY1O: 0 *25879
»5~

T2922 HA DAY-,0: 0.3280-6

T2622 CT DAY1O: C 7222-«2K:

Baseirae: -O O0135563

r2636 HA DAY-0: O S2276

>J2636 CT DAY-C: O.S<3775

-2639 HA DAYTO CV8C2235

--2639 CT DAY1C 0.353831

-26*G HA DAY1O 0

126*0 C*: OAY10: C 301316

536*1 HA DAY10: 1.72618

cf "DAY"i"o". Y 596i
1C/19 1.*OO52

'"^ '125*7 1

C'CVr'S. 37682

C.C& -COCT79628

ine. -O OO135563 -

-!O7T9: X. 1291

2S«9 -SO/"! 9 V66759

3- -.255O 1C 19 2 -6857

52G39

~2»62 -!CV!9 C 191653

~>589 -0/19 0 652191

:259O-1XV19 -O 835O53

2591 30/19 O 527*53
i
12592 10J19 1 585*2

:-2£93.i.O,' 19£3 03686

CCV: 5 O2637

-0 OOO630382



Peak Table: ammonia

File name: F:\FLOW_4\102799D.RST
Date: October 2>£, 1999
Operator: LKS

Cup Name Type Oil Wt Height Calc. (mg/L)

1
2
3
B
B
6
7
8
B
10
11
12
13
14
15
16
17
18
19
20
21
22
->7

V
26
27
28
29
30
31
32
33
34
35
36
37
B
39
40
41
42
43
44
45
46
47
43

\ff
3

2
0
0
0
0
1
2
0
0
2
1

3
31
32
33
34
35
36
37
38
39
40
3
1
0
41
42
43
44
45
46
47
48
49
50
3
1
0
51
52
53
54
55
56
57
58
59
60
3
1
0

Sync
Carryover
Carryover
Baseline
Baseline
Cal 0
Cal 1
Blank
Baseline
ICV
1CB
LCS
12611 HA DAYlo
12611 CT DAY10
12612 HA DAY10
12612 CT DAY10
12613 HA DAY10
12613 CT DAY10
12614 HA DAY10
12614 CT DAY10
12622 HA DAY10
12622 CT DAY10
CCV
CCB
Baseline
12638 HA DAY10
12638 CT DAY10
12639 HA DAY10
12639 CT DAY10
12640 HA DAY10
12640 CT DAY10
12641 HA DAY10
12641 CT DAY10
12546 10/19
12547 10/19
CCV
CCB
Baseline
12548 10/19
12549 10/19
12550 10/19
12551 10/19
12552 10/19
12589 10/19
12590 10/19
12591 10/19
12592 10/19
12593 10/19
CCV
CCB
Baseline

SYNC
CO
CO
RB
RB
C
C
U
RB
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
RB
U
U
U
U
U
U
U
U
U
u
u
u
RB
U
U
U
U
U
U
U
U
u
u
u
u
RB

1
1
1
1
1
1
1
1
1
1
1

. 1
T_

1

1

1

1

1

1

1

1

1

1

1

1

1

1

"

1

1

1

1

1

J,

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1828142
27244
682
0
0

495
1827302

-843
0

1846458
-1194

959538
52528
139074
104208
82175
76598

136397
78058

195324
60178
132205
998992
-1003

0
168841
172681
146820
64895
76847
55300
315631
309039
256130

1136070
982623

-81
0

754658
304925
400111
278030
35264
119406
152816
96616

289912
555099
918593

133
0

10.004595
0.147761
0.002375
-0.001356
-0.001356
0.001355
10.000000
-0.005968
-0. 001356
10. 104847
-0. 007889
5 .250472
0.286144
0.759838
0.569004
0.448412
0.417885
0.745184
0.425879
1. 067707
0 .328016
0.722242
5.466417
-0.006847
-0.001356
0.922760
0. 943775
0.802235
0.353831
0.419249
0.301318
1.726184
1.690103
1.400515
6 .216682
5.376822
-0.001796
-0.001356
4 .129107
1. 667588
2.188566
1.520385
0.191653
0.652191
0.835053
0.527453
1.585416
3 .036863
5.026368
-0.000630
-0.001356

OOOOG2
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AbsorDance (pAu) (E*05)

C
C

C
C

o
o

C
o

C O
- to
C C
C C

u
O
C

O
O

cr,
C
O

o C C
o

C
o

01
C
C

o
C

Sync: 4.89892

D-
c

Carryover: 0.0142808

Carryover: -0.00270501

Baseline: -0.00332654

rneT -0.00332654 '
Cal 0: 0.00332602

aseline: -0.00332654

V2031 DAY28: 0.02617-4

£2032 DAY28: 0.0231675

-,52033- DAY-2& O,02589S2-
" DAY28: 0.01983O8

"12035 q>AY28: 0.0197056

ios-ta DAY.CL .1-: 39
10547 DAYO: 4.48'OS

10548 DAYO: 3.46803

.62329

1 0550 DAYO£2.78291

CCV: 4.88645 n
CCB: -0.00166231

_Baseline: -[$.00332654

'10551 DAYO: 1.66189

DAYO: 0.171 191

re

DAYO: -0.009g1249
12665 DAYO: 3.39O67

12666 DAYO.: 2.22077 o
3

12671 DAYO: O.7O9502

l 5 8 9 DAYO: 0.355618

D-AYO:-0.505543 -
^ '

10591 DAYO: 0329983 '.

CCV: 4.884.46
- 07G034C4-99- - ...... -

'Bsseltpe: -O.OC332654
gAYO: O.S45034

1C c
10569 DAYO: 0.304225

1 0610 DAYO: 0.87684

12611 DAYO: 4.32c7S

5612 DAYO: 0.712516
13 DAYO: 0.655326

C
C

s-

12614 DAYO: 1.22757

12622 .DAYO: 0.194-497

CCV: 4.85443

gCE: -O.O016919

: -0.00332654
'12638 DAYO: 1.20374

^2639 DAYO: 0.787281
'"2640 DAYC£0.634O42

12641 DAYO:j^.65878
=== "CCV:
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.212
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:44 54
2127

72

0
766

r l E D l

-1E5

~

.£ or c c

B7252

2:3=4

. ̂  c " —

. ̂  c c c

..£ f 6 2

-X C _

:r r - tc
24524
£2 Z~£
41225

25412
• - -^i

4

14 1

: s S •= _ 1T. S

I£5E2

•3366

4.555525
0 . 014281
-0.002705
-0.003327
-0.003327
C.003326
10.000001
-0. 009521
-C . 003327
4.886124

- 0.004533
0.026174
0.023167
0.025855
0.015831
0.015706
1.135205
4.461056
3.468033
1.623251
2.752507
4.868451
-0.C01662
-0.003327
1.661555
C.171151
-0.005012
3.350665
2.220766
0.212270
0.705502

0.505543
0.325563
4.654464
0.C02405

-0.002327

0.304225
0 . 576840
0 . 127645
4 .226776
0 .712516
0.855226
1.227565
0.154457
4 .654431
0.001652
0 . 002327
1 . 2 C 2 7 2 5
0.757261
0.634042
2



?eak (Mo Cslc. (mg/J

- £

w
1-eak

1
2
3
B

£̂

7
8
ĵ .

— w'

— —1 2
" "̂
1 4
15
" £

j.7
IE
-; C

20

*û
2 3
^
25
26
2 7
2 B
25
3 0
*. ]

3 2

34

-̂  /-
-

3 £
3 S
— H
4 i
42
4 3
44
•£ ̂

/ ̂

V
i c

^

~ J_

3 CCV
1 CC3
0 Baseline

C-jp Flags

3
0
0 LO
0 BL
0 BL
J_

2
0 LO
0 BL
3
I LO

6 J.

62
63
64
6 5
66
67
66
65
70

1 LO
C BL

71
72
73 LO
74
75
76
77
7 c

£0

T

0 BL
c -\

£2
53
64
65
66
67
66
69
SO

1 LO
0 BL

SI

S40
755

0

4 . S5S716
0 . 0 0 3 4 5 2

-0 . 003327

O C 0 0 6 6



ADsorcence

0 0 3

(E-i-06)

fO

D C - * t o C
0 C C C C
C 0 C 0 C

5 tj A E r C to Ji 0) b O
3 O O O C C O O O O O
2 O O C C C C C C C C

^^ — — Sync:

to A
0 0
C 0

10.002

Carryover. 0.1 36264
u

Carryover: 0.00334979

Baseline: -0.000788552

LCS: 5.1772

12610-.07?©-.-!•. 17547

12611 10/20: 2.89305

12612 10/20: 0.622594

12614 10/20: 0.992465

12&22 10/20: 0.10454
P

IU2590 HA 1O/2O: 0.34.6856

12591 HA 1O/2O: 0.339743

CCB: -0.000288971

BaseSne: -0. 000788562

126S2 HA 10/20: 0.73O012

12593 HA 10/20: 2.01

12609 HA 10/20: 0.0147539

12610 HA 10/20: 1.4014.4

C32615HA 10/20: 0.0626973

12664 HA 10/20: 0.0154834
to
12664 CT-00/20: 0.0624426

i
12665 HA 10/20: 1.79189

12665JCT 10/20: 1.34054

12666 HA 1O/20: 2.26448

'CCN/f S.4'53l

>
-1-2666-CT-TO/20: 0.-8BS775

T2668 HA 10/20: 0.573109

^"12668 CT 1O/20: 0.6O5241

--U367-1- HA- T0/20=- 0.-1-68643-
OJ
12671 CT 10/20: 0.30491 1

CCV: 5.5305S

CCB:.O.O346834

Baseline: -0.000788552



Carryover
Zaselir.e

_ - - £. C-r

. f. ~ c c .—_-. _ - ; *.

. £. ~

' ~L '

10.001931
0 .136264
0.003350

- 0 . 0 0 0 7 6 9
- 0 . 0 0 0 7 5 9

0 . 0 0 0 7 6 7
10.000001
- 0 . C 0 1 0 4 4
-0 . 0 0 0 7 8 9

9.964125
0. CC1S07
5.177200
0.105333
1 . 175473
2 . 5 9 3 0 4 9
0 . 6 2 2 5 9 4
0 .763751
0 . 9 9 2 4 5 5

0.566392
0 .346856
0 . 339743

• 0 . 0 0 0 2 8 9
• 0 . 0 0 0 7 5 9
0 .730012
2 . 0 0 9 9 9 7
0.014734
1.401440
0.052597
r* <~ - "- * c "^
V . W J. C *= W J

0.052443
1. 791590
1.340539

-0.000759
0 .565775

0.155643
C .304911
5 .530550
C .034651

• 0 . C C 0'

O C O O B 9



Peak Cue Flacs
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0
0
1
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0
2
1
3
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62
63
64
65
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69
70
3
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Q
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74
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77
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3
1
0
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S3
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85
3

Z2 — '

2L:

LO
3L

LO
3L

BL
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Aescrca-ice 'i>^-'. (E-06J

c
>*'
c

u
oo c

o
Ul
o
o

Carryover CC378611
>0ver C OC392108

Baseime: -C OO0121685
Ha s e H r>e ' -tT 002T2"r6'e~5~

0 OOO1211Q5

-O.OC268O14
-C 000121685

Sync: 9.99466 _.

LCS 5 31 77

HA 1Q/29: O.1O61*<
f.a 1O/-29: 2.5CX53

HA lO.^Q: 0.<5S«77
HA -0--29: 0.6*8565

- 12551 HA 10/29: O 929342
2 HA 10/29: C.426997

^'2589 HA 10/29: 0 74O938
r259O HA -,Cf29- 0446985

HA 10/29: 044O636 H
: 5.37581

CB 0 OC327327
ine- -C.OO0121665

f2592 HA :0/29: 0.69OOC5
^T>2£93 HA 1O/29-. 0 45697
' 6 0 9 HA -:O-29: O 258559

HA 10.-29: O 341793
ZSTT RX i c-'S'i: crs-srî s'
^2 HA -.0/3-. 0.195546

".3 HA -0/3-:: O 728827
''X •<. HA -. O/21 O 194428

'r2622 HA 1O/31: 0.42632
.HA 10.^31: 0.468O82 s;

GC5 -C.OC307854
-C OOC-.2-.666

= 2639 HA -O.^l 0 75268
[HA -!0"3i 0.255831

'-.264-. HA 10/31: 1 13635

12547 HA 1 1/2 1.49655
HA - -.-2 0 1067O6
HA 11/2 O.O495C46

^255C HA 11/2: O.O516155
= 255iHAli.-2 0111724
I2«£2HA11/2 C.O476771

CCV: 5 4fi47^
gCS -0 OO0260814

-C 000121685
9 HA 1 1/3: 0.292423
HA n/3 0065463

591 HA 11/3: O.O431646

HA 1 V3 C 0328342
HA n/3 O 875302

£'-0 HA 11. -3: 0.232311
2e- l CT 1-.3 0 257665

2 CT 11/3 0 155894

CCV 5 43061
§CE C OO17209

s,K'i-ie -0-00^121685
000071



Peak Table: ammonia

File name: E:\FLOW_4\112399A.RST
Date: November 23, 1955
Operator: LKS

Cup Name Type Dil Wt Height Calc. (mg/L)

1
2
3
B
B
6
7
8
B
10
11
12
13
14
15
16
17
18
19
20
21
22
23

r̂26
27
28
29
30
31
32
33
34
35
36
37
B
39
40
41
42
43
44
45
46
47
48
" q

V
52
53
54

2
0
0
0
0
1
2
0
0
2
1
3

31
32
33
34
35
36
37
38
39
40
3
1
0

41
42
43
44
45
46
47
48
49
50
3
1
0

51
52
53
54
55
56
57
58
59
60
3
1
0

61
62
63

Sync
Carryover
Carryover
Baseline
Baseline
Cal 0
Cal 1
Blank
Baseline
ICV
IC3
LCS
12546 HA 10/29
12547 ha 10/29
12548 HA 10/29
12549 HA 10/29
12550 HA 10/29
12551 HA 10/29
12552 HA 10/29
12589 HA 10/29
12590 HA 10/29
12591 HA 10/29
CCV
CCB
Baseline
12592 HA 10/29
12593 HA 10/29
12609 HA 10/29
12610 HA 10/29
12611 HA 10/31
12612 HA 10/31
12613 HA 10/31
12614 HA 10/31
12622 HA 10/31
12638 HA 10/31
CCV
CCB
Baseline
12639 HA 10/31
12640 HA 10/31
12641 HA 10/31
12546 HA 11/2
12547 HA 11/2
12548 HA 11/2
12549 HA 11/2
12550 HA 11/2
12551 HA 11/2
12552 HA 11/2
CCV
CCB
Baseline
12589 HA 11/3
12590 HA 11/3
12591 HA 11/3

SYNC
CO
CO
R3
RB
C
C
U
RB
U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
RB
U
U
U
U
U
u
u
u
u
u
u
u
RB
U
U
U
U
U
U
U
U
U
u
u
u
R3
U
u
u

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 '
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1064292
4045
430
0
0

26
1064860

-272
0

1075499
-261

566267
11316

266707
48514
69075
S8481
98974
45482
78912
47610
46955
572454

362
0

73488
48673
27546
36409
35915
20836
77622
20717
45410
49857
575546

-315
0

80162
27255
121018
5056

159373
11375
5284
5509
11910
5090

584054
-15
0

31152
7090
4609

9.994657
0.037861
0.003921
-0.000122
-0.000122
0.000121

10.000000
-0 .002680
-0.000122
10.099907
-0. 002569
5.317698
0.106144
2.504527
0.455477
0.648565
0.924715
0.929342
0.426997
0.740938
0.446985
0.440836
5.375807
0.003273
-0.000122
0.690005
0.456970
0.258559
0.341793
0.337153
0.195546
0.728827
0.194428
0.426320
0.468082
5.404839
-0.003079
-0.000122
0.752680
0.255831
1.136359
0.047356
1.496553
0.106706
0.049505
0.051615
0.111724
0.047677
5.484735
-0.000261
-0.000122
0.292423
0.066463
0.043165

000072



I tng/L)

^ ~

56
c -

~ i

~ c

€ D
61
€2
£3
£

C -s

£ C

66
67
65

70

1̂
r

-*- ~*
12553
12625

^ f* ' :

12611
12612
12613
ccv
CC3
Baseli:
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Absorbance (MAl-0 (E-i-06)

Sync: 9.30233

Carryover: 0.142

u ! : ' '
Carryover: ^0.000183226

C D ; : ; : ' ! !
Baseline:-O.O0218614 .

Baseline: -0.00218614

Cal 0: O.O0218599

Blank:-0.0183005

Baseline: -O.O0218614

ICV: 10.0248'

LCS: 5.38984

12611 HA 1O/21: 2.15972

126*2 HA q 9/2-1-:

12613 HA'10/21:'0.594612

12614 HA 10/21: OJ8339O9

12622. HA.110/2J : 0 JJSJJQ6J35.
5' • :

12638 HA 10/21: 0.919846

12639: HA 10/21: 0.749O46

12640 'HA 10/21:0.1373O8

12641 HA 10/21: 2.1379!

12665 CT ,1O/21: 0.05376O3

CCV: 4.95O38

CCB: -0.00782524 .
cb : '
Baseline: -O.O0218614

12668 1O/21: 0.0637803

12664 10/22: 0.0117736
to. . ,

i 12665 10/22: 2,08161

12666 10/22: 1.O4698

12668 no/22: 0.0540826
-A

1.2671 10/22:0.530148

CCV: 4.96174

CCB: -0.00785737
CD : !

- -n
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Sediment Characterization

Client: Menzie-Cura & Assoc. Project: 99033 BTR: 3615
Date sediments distributed to test chambers (100 ml homogenized sediment):
• H.azteca acute test: 10/6/99 •// ^/^/^l^ALL S^MPL&S 3£r-O in — Ac^-^
• C. tentans acute test: 10/6/99 ''
• H. azteca chronic test: I o//%A'i /

lf\u_ -s^-v\pL£S ^"G--^- LS
• C. tentans chronic test: l8k'4&, |9£5'Q\3S'5l ; IQ/^/C,^

Sample
Number
12546

12547

12548

12549

12550

12551

12552

LCS

porew
PH

6.^

^-6)

7--0

7.0

'l-.ti

-?.0

^

porew
H2S

porew
Amm Sediment Visual Characterization

V/ i sccus mud. /oo cveriyincjf i/ua-+erj

Liquicf, f/np nnucr ma^ l̂̂ °̂ \
rcmo.rt/ur.o/e^jw^r

LI^C/, cy /?^ ̂ y 9
Q^^f^^2 7^€<7UW

Cc^t mud, pme nudies . seme
' O'l/^rlv/ /hOi lAJQ+Pf"

J

C i n C n̂ C. Cf <£$

Sof-r m u c^ uJi^n 0^-z f ivj in<3i i/JO-fer". ^

'

EPA artificial control sediment (77% med. and fine sand;
17% ksolinite clay; 5% 0.5 mm-sieved peat; 1% CaCOS).
Stored dry, then hydrated prior to addition to test chambers.

Extract porewater, measure and record pH, decant and preserve sulfide and ammonia
amples.

Entered b y : - r Pate:

Reviewer:
Laboratory:

Date: hasurvwt.doc
'alec Biological Sciences, South Burlington, Vermont
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Sediment Characterization

Client: Menzie-Cura & Assoc. Project: 99033 i BTR: 3622 / 3629
Date sediments distributed to test chambers (100 ml homogenized sediment):
• H. azteca acute test: 10/7/99 ic/i* fa tTG- ~™>
• C. tentans acute test: 10/7/99
• H. azteca chronic test: ._
• C. tentans chronic test: |c/s/<\<i • l&S^yX , i&S^J? = l^kDQ T"\ ^ Jp^fe <-<JLcrw-«_-

V \ o » Q^r^- . ^v>*iw-4

Sample porew [ porew • porew
Number i PH ! H2S Amm

12589 i i-< | ! .

12590 / a |
toil ! ,&

12591 / o j

^ 12592 -^. ,
i \ i

12593 ^L ^

12609 -T. i

12610 ^Z ^

; i1

-

i

Sediment Visual Characterization

Ltnr-ov r-oarR. ̂ Î ^dc urrf̂  -shVJLs a^c

jZ;~t^"'A-'"*\ t̂ vV^So v*C FI/JU* <i LOTU v>rd i-vi7s"ir?ju
O'

ci.̂ .. ox^xsv T^^ji J/5!"Kv Kt\! ? v2Cj, ^aJte-'y
f f i J- • / . \ x i M ft
P^Di-u> U^'txA*-' ;>« J'.'JJ t̂ i^/COTcliiiJVv-4vVC£. oC2_>c~

«>' 1 '11 ^ 'I- , '
i " . i

A tU ll̂ 'cr;«J"'V \î ~'̂  Mv Cî  Ct>k(L5^ i U-t rvL>u rL
v g '

tvx^^cjrvA^

i

12615 i -PA anifiaal control sediment (77% rned. and fine sand;
',7% ksoiini'.e day: 5-^ D£ mm-sieved peat; 1% CaCO3).

LCS Slored ory. then hydra:ec prior to addition to test chambers.

Extract porewater, measure and record pK decant and preserve suffice and ammonia
. . samples.

Entered by: _^S(~^ 3ate: [c |Q \g .••

Oate
Soutn

hasurvwt.doc
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Sediment Characterization

Client: Menzie-Cura & Assoc. Project: 99033 BTR: 3629/3633
Date sediments distributed to test chambers (100 ml_ homogenized sediment):

t H. azteca acute test: 10/8/99
• C. tentans acute test: 10/8/99
• H. azteca chronic test:
• C. tentans chronic test:

Sample
Number
12611

12612

12613

12614

12638

12639

12640

12641

12622

LCS

porew
PH

'6$

^?

^?

~J.$

^(ff

7-3

7,a
~?K^

porew
H2S

porew
Amm Sediment Visual Characterization

bjiCJz. OVUAC^. io/i>ea.f Uft-er

Fine. 'Braon 0^4

5bff &o**n /nuc/

Sofr Brou/l mac/

Sbfr Broun mid
^t><:^s r leo;^es en top -4- through oat
conesi^e/wu.4 x a^i^
^Tict5i- leaf ii-rfe^

'OOi'fcl ThiCk^ r^^4

S^f^ Boxen )^^^(

EPA artificial control sediment (77% med. and fine sand;
17% kaolinite clay; 5% 0.5 mm-sieved peat; 1% CaCOS).
Stored dry, then hydrated prior to addition to test chambers.

Extract porewater, measure and record pH, decant and preserve sulfide and ammonia
.samples.

Entered by: 3^&- Date:

Reviewer: Date:
Laboratory: Aquatec Biological Sciences. South Burlington, Vermont

hasurvwt.doc
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Sediment Characterization

Client: Menzie-Cura & Assoc. | Project: 99033 BTR: 3641
Date sediments distributed to test chambers (100 ml_ homogenized sediment):
• H. azfeca acute test: 10/9/99
• C. tentans acute test: 10/9/99
• H. azfeca chronic test:
• C. tentans chronic test:

! Sample
! Number
! 12664

12665

i

• porew
I PH

IT-S
r

T-.S

porew i porew
H2S i Amm Sediment Visual Characterization

, r
• HruL CchtSfS< ,̂ m*j* -

77 re *SoPr rrud

12666 /CGtes\\/c

12668

LCS

E?A ar-.ificiai coniro! seaimenl (77% med. and fine sand;
"7% kaohnne clay; 5% 2.5 mrn-sieved peat; 1% CaCOS).
Stored cr%'. then hydratec prior lo addition lo lest chambers. I

Extract oorewater. measure and record pH. decant and preserve sulfide and ammonia
t samples.

,--.v\Entered by- f_j Date: ,z

Soerces.
hasurvwt doc
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Preparation of Formulated Control Sediment
for

Freshwater Sediment Toxicity Tests

Procedure based on EPA/600/R-94/024

Batch No. t o /M Preparation Date: \ o/H A9 Prepared by:

Percent
Ingredient Amount (g) composition

Fine sand 1848
Medium sand 924 77

Kaolinite clay 612 17

Blended and O./s mm sieved
Canadian sphagnum peat 180 5

CaCOS 36 1

Total 3600 100

Store well-mixed and dry in a sealed Rubbermaid box. Label by batch number.
Store copy of this documentation in project file. Store original in Sed/Water
preparation notebook.

Hydrate to a cohesive sediment consistency before use.

Aquatec Biological Sciences, South Burlington, Vermont sedpreQiQ Q Q



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXIC1TY TESTS

Week of October 3, 1999

ACTIVITY /DAY , Sun. \ Mon. Tues. i Wed. 1 Thurs. j Fri. Sal.

Prior to noon fill reservoirs '
\/ j/ / 1 \/ \ s \ ^ x/

Noon delivery cycle

•

•

•

•

synnges

- . f jw -T / ' / ! / i *V ] \/ I v/can flanj^ S \ S •• V ™ ; V i ^

Mnc? ^ \/ y \S \ ^S \ \S
f . j- s ~ $ *

aeaker* -« s ' S / \ S~ ' f - f

^j

xy
,y

s S s s \ i*S N ' i

• e-xey wwte ISucnea" \/ v' *S \S \f
s

Test monitoring

V i
! J

s/ \/ i i/
Additional activities
»nar te rac-agft M reservor* (' Lv \X
C.M KSenc* •««• supply \/

Corrective Action /
Comments

mre: AH operating sysie-rs i«ec above rrvjsr. t>e cneckec on z daily basis when sedî ienl toxicity
re in progress. Correc-ve aciior. nL-s* be '.aker, v^eneve- aporopriate Document corrective

'
16S3S ars in proQreSS. wuncs_c vc e'_iiut. ..i-_i. ^c ,e*r.' w. ic ; i^^c c^i^>:ur>ueic. uuuuiiiciii tAjiicoiive
aaion on liiis form. If projea-ssecrfic coc^nertatio- is reajrec v/rne a brie'! description (on Project
Docu^en:aiion form) and mc:-jce wr.n :^e tes*. sa:a package.

secMettwdoc



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of October 10, 1999

ACTIVITY / DAY Sun. Mon. Tues. Wed. Thurs. Fri. Sat.

r / /
Prior to noon fill reservoirs
(1L) / V v/ y \s v/ • /̂

Noon delivery cycle

• splitter boxes filling?

• syringes filling?

• needles flowing?

• beaker screens clear, flowing?

\/
, /
/

^• drainage to waste ok? | ^y

y
v/--
\/~

\/
\/

• empty waste buckets? | / ty ^/\ \f

V
V
V

_/^
V
,/

'-/
,/
y j
*/,
^/
-y

V
v/
v

/̂
/

/

V

^
^s

s
</

^̂/

s
y
y
y

ŷ
._£- ^

Test monitoring ^

' lea temperature ok?

• D.O. ok?

^/

\^f
\a/'/

-\//
• cheek 1or floating organisms {w'y ̂ /^^>\l

' feeding completed? i/'\ \S

v/

V̂
/

\S / | V;
X/ (&,'y ,
\y "j Y^
•y V

^
^
\Ss
^/

\y
y
^/ ^
i/

Additional activities ^ ^ ^
Prior to midnight fill reservoirs (1 L)

Cheek sediment water supply ^
^

\S /-y
v'
v/"

•/
v^

/•</ ^
V

I/ ,
•/

/

^
Corrective Action /
Comments

Initials/Date ^oi^ î? $\$^0 Toirt- *%//* fo^-• • /

Procedure: All operating systems listed above must be checked on a daily basis when sediment toxicity
tests are in progress. Corrective action must be taken whenever appropriate. Document corrective
action on this form. If project-specific documentation is required, write a brief description (on Project
Documentation form) and include with the test data package^

Comments:

tf'Own 7Z> b? ,'/i/;/x

@ &5°[ I '•

(Q £lffob V-'A

Reviewer V^ Dale
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

seddelfw.doc
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DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of October 17, 1999

i ACTIVITY / DAY • Sun. i Won. i T'jes. Wed. | Thurs. Fri. Sat.

Prior to noon fill reservoirs '
(1L) X!
Noon delivery cycle

scrifcer I X i I/
yy-nges fi X'

screen dear, fownc" v7 i X
.x •y I/

Test monitoring
)&

I/
V \r

X
\/ X

Additional activities

uX

anotKBMnJgBtSi-eservoorT.' X/ ^X^ \X ^X | 1X ' \Xx"

Ciec* Moment »«er suspiv ^/ • /~ . ~/ / j /" , ^/"

Corrective Action / j '
Comments j

imttiais/Dale ' -J T ' Q^\^\ w,c;\l "^\\ l^r '\ £$~

vX
X

"fe^7
pTpceo1^ :̂ Alf operating systerr^ l-stec abcve r-SL-s: be cneckec on a daily Dasis when sediment loxicity
:es:s z^ in orogress. CoTec ve acion mL-s: D5 taker, whenever appropna^e Document corrective
aac- c- :his form. I! project-specr'c doci;-^enta:tor is re=!;irec v.-nie a bnef descriDtion (on Project
Doc^ne'taiton form) anc ;r,c.-j3e w^- tie :er. sa:a pacnaae.

— / f

- it S-

D*e
v <<ure: Soioc'cai Soences Sotr- a



DAILY CHECKLIST FOR AUTOMATED DELIVERY

SEDIMENT TOXICITY TESTS

Week of October 24, 1999

ACTIVITY / DAY Sun. Won. Tues. Wed. ihurs. Fri. Sat.

/ *

Prior to noon fill reservoirs
(1L) v/ v/ s \f y / v/

Noon delivery cycle

• splitter boxes filling?

• syringes filling?

• needles flowing?

• beaker screens clear, flowing?

• brainaoe to weste oK?

• empty wesle buckets?

V/

\/

S,

S ,
}/ ;/ iv

/̂
^
^1 Y 'vl '

v
s
\/
y

[ u/
Y

s

/
7

'/

/

\s

L

V
i

>
V

/
/
/,
/
//
N/

\.
y
\

\
1 ^
V/

/
/

/

/,
/

V

\/
v
(S

^/

v^ t/

/

/

•v/

I/
v/
I/
^>
< ^• l\/

Test monitoring

• test temperature ok?

• D.O. ok?

• check lor floating organisms

• feeding completed?

S

— -"" /

•,/ ,

v/

^,
v^

^/
v/

V
• —
s

\/
N/,

x/
S 1 </

\S

/̂
v/

vX
^/
S/
^

V
• —
,/
,/

Additional activities

Prior to midnight fill reservoirs (1 L)

Check sediment water supply
vX
V

v.\s /̂
v ,
v/ v̂ \s i V-

v^ 1 y

Corrective Action /
Comments

Initials/Date f%H %£
^ "^cltf-

x

iOl3? '^^ !°fe)-\fc

Procedure: All operating systems listed above must be checked on a daily basis when sediment toxicity
tests are in progress. Corrective action must be taken whenever appropriate. Document corrective
action on this form. If project-specific documentation is required, write a brief description (on Project
Documentation form) and include with the test data package.

Comments:

Reviewer Date
Laboratory: Aquatec Biological Sciences, South Burlington, Vermom

seddelfw.doc

0 n r\



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of October 31, 1999

| ACTIVITY /DAY i Sun j MDP, j Tues Wed. j i nurs Fri. Sat.

/
Prior to noon fill reservoirs ! , X • X1 X ! /"dL) ! V ! v/ i \/ I v ! v/ V/' V/

Noon delivery cycle

• sates: &OTCS fiSnc' ! xX ' *S ' >X ! \/

• synoges flbnc' X ,/ j X X

• -i»»r-l»i •Vtuiru-'J • l/^ • -^/' ' ~\f ' >/

! vX -X ! vX
! X ! ^
\ x

oX
x j ,x

• aeai«er screens near flowrc- vX i ^/ ^ \S ^ X ' ^/ ; y/

c-arjce tc waste tx" ^X / / X ^ yx
 y

 y

errory waste 3o»ea? \J X '/ 1 1 \/^ ' V\ X v/ | V

X j X /
^ / ^ -x iy

^
tX

iXX

Test monitoring

• sec terroeranjre ok"5
 : vX *y /- X^^

• 2.O ok*

• criecx for ficatns oryano.r<

• < C l__J->

y i'

. iy/-, /
V
/.
v/

X

x' ^
. X

v^ ! ^ \ ^ \^" •
X

/ X
\/

I — i ^
I \S, i ̂ <//

^ i »X

j

^ /
(X

Additional activities

Pn«Mrr«ni5«««serv0cs '- \X \/ X i ^ , ' J , \ ^ /

O&^c^ wawrsuptxv ^x .. v/ i \X ! y i x/ i tX
v/ex

Corrective Action / j
Comments

•̂ ^T" a /.-^-f- T<TQ- tî  H^ ^^~/<-
t-trtiasOate /C5/3/ ^X/ vX ' ^T>^ ^rA ;V^

JS-

///k

Procedure: Al! operating systens fetec apove mus'. be cneckeb on a daily basis when sediment toxicity
lests are in progress. Corrects actor- n^-st be :aken w-enever aopropriaie. Docurr»en: corrective action
on triis form, tf project-specie aocu^nentator. :s -esji-ec. *-rfie a brief oes:nDi»or> (01 Project
Doomnentation form) anc ro jce »n*f the :es: cata Dac'.ase

Comments:

Date
seooehiooc

ry AQuatec Botogca1 Soexxs Soutr. Sirt-vg::*-..

n o o o f- -



APPENDIX D



Reference Toxicant Control Chart
Hyalella azteca

in Potassium chloride (mg/L)

Organism
Test Test Age 96-Hr. Mean Lower Upper Organism

Number Date (Days) LC50 LCSO Limit Limit Source

1 12-20/97 •: 250 OOC 25: 3D tw Consult &
2 0*' 15/98 E 2-4C.-SS 2S£ '•:• '£' 54 4 £2 56 Env. Consuls &
2 04 '17-98 •: 2-C'SS 2': '.3 2D£ 9E 4',4 26 =nv. Consut &
4 06/04/95 *4 5c" 22" 3~2 s". "."SO £2£ 02 E~.- CoRSuK &
- 0&'22'S3 " 252552 3c= 04 "3575 £?? 2E E^v. CorssuEi
£ C9.13/9S '• 2-<7 -£3 2«£ 39 "SESE £7210 Erv ConsuC &

"O.'25'SS "2 2242*: 2££ £' "6£2£ £5C 7£ Ew. Consul &
£ ii'ij.'SS *: 'E2~r- 22" £2 T' 2: ££2 E7 E^v Co-̂ s .̂ &
r C21»'9S r 2£2 £52 22=2* :2c£7 £^V55 E '̂. ConsjEi
•: asra-se • 2ac=-£ 222^ -SEE: 52-607 =nv. census &

06.'2T'99 "2 -ii ;s3 i;; 2 "5. ̂ ^ i2C ;* ~iv. Consufi &
•2 06-25/9S -4 2S72C2 222" -^2: 5?5 8£ E~v Consult &

•£ C7€7'99 E 2-£=29 222 E-E "4£ £2 4&£ &4 E ,̂- .Consul: &
•£ 07/Q7/99 ' -"S.~~~ 2 " 2 ~ £ ";E"2 4&£ 77 Acjaic Resea*cr.
•" QS-T3/99 " 25>: OOC 2":X '2E.2' 4£:.SO -=o^atc Resear»

'5 :3/23.'99 '2 25C£'£ 3C2 23 ' 2 £ 4 £ ££,:• S2 A^^atc Resea^cr.
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EXECUTIVE SUMMARY

100.1 HA Amphipod, Hyalella azteca, 42-day Chronic Survival,
Growth, and Reproduction Test

Conducted October 19 - December 3, 1999
for Menzie-Cura & Associates

Solutia Site, Sauget Illinois

Lab
Test
ID

12546
12547
12548
12549
12550
12551
12552
12589
12590
12591
12592
12593
12609
12610
12611
12612
12613
12614
12615
12622
12638
12639
12640
12641
12664
12665
12666
12668
12671

Day 28
Mean

Sample Survival
ID (%)

BTOX-C-1
BTOX-C-2
BTOX-C-3
BTOX-D-1
BTOX-D-2
BTOX-D-3

Laboratory Control
BTOX-B-1

BTOX-B-1 (Dup)
BTOX-B-2
BTOX-B-3
BTOX-B-M

E-1 Dead Creek
E-2 Dead Creek
E-3 Dead Creek
BP-1 Borrow Pit

BP-1 (Dup) Borrow Pit
BP-3 Borrow Pit

Laboratory Control
Laboratory Control

BP-2 Borrow Pit
F1 Dead Creek
F2 Dead Creek
F3 Dead Creek
Prairie DuPont
Praire Dupont 2
Reference Creek

Laboratory Control
Ref 2-2 Ref Borrow Prt

93
88
90
89
87
80
55
23*
22*
Acute
49*
88
72*
97
67*
93
89
95
62
55
82
91
90
89
90
89
70*
73
87

Day 28
Mean Dry
Weight

(mg)

0.766
0.456
0.656
0.571
0.684
0.731
0.982

—
—

Toxicity
—

0.481
—

0.612
—

0.594
0.636
0.470
0.296
0.501
0.563
0.639
0.554
0.661
0.443
0.648

—

0.477
0458

Day 35
Mean

Survival

82
76
80
85
85
79
51
8*

26*
—

40*
8S
63*
94
53
85
80
85
36
38
74
89
74

65
83
85
64
65
85

Day 42
Mean

Survival

87
73
76
84
81
79
46
8*

26*
—

39*
85
56*
91
50*
83
75
84
33
35
73
84
70
76
79
80
65
59
83

Day 42 Day 42
Mean Dry Mean Number
Weight of Neonates/

(mg) Female

0.510

0.489

0.402
0.414
0.428
0.400
0.231

—
—
—
—

0.348
—

0.462
—

0.380
0.423
0.322
0.299
0.377
0.390
0.397
0.447
0.406
0.346
0.498
0.459
0.293
0.351

11.5
3.7
3.3
5.1
4.0
3.5
0.6
—
—
—
—

1.6
—

4.6
—

4.1
4.2
5.3
1.8
4.0
4.3
4.8
3.8
4.8
2.6
6.2
2.3
2.2
3.4

* A siatJStocalfy significant reduction m the response was observed (relative to a corresponding Reference Site
response P<005>
- When a significant reduction in survvai on Days 28 or &2 was delected mean cry weight and reproduction data
were onity reported m Appendix A t See Results'



INTRODUCTION:

Samples were received for toxicity testing at Aquatec Biological Sciences of 75 Green Mountain

Drive, South Burlington, Vermont. The results of the following tests are reported:

Client:
Facility/Location:
Initial Sampling Date:
Testing Dates:
Tests Conducted:

Menzie-Cura & Associates
Dead Creek / Sauget, Illinois
October 4 - October 9, 1999
October 19 - December 3, 1999
Amphipod, Hyalella azteca , Chronic 42-day
Survival, Growth, and Reproduction

METHODS:

Toxicity Tests

The procedures followed in conducting these toxicity tests were based on draft methods

described by the USEPA (EPA 600/R-98/XXX [new number pending]). Test conditions for

Hyalella azteca are listed in Table 1. Testing was completed in four separate groupings based

upon chronological sequencing from the time of sediment collection. The objective for the test

groupings was to complete the 10-day acute tests prior to expiration of a project-specific 14-day

sediment storage time so that subsequent chronic toxicity tests could be started within a 14-day

time frame. The acute toxicity results were reported separately (Aquatec Biological Sciences,

December 1999).

Sediments were loaded into beakers for chronic testing within one day after completion of the

acute toxicity tests, therefore, the objective of starting all tests within 14-days from the time of

collection was accomplished for all samples. Chronic toxicity testing with Hyalella azteca was

initiated for all samples received because some acute toxicity retests were also being started

concurrently. Chronic toxicity testing for the first testing group was initiated on October 19, 1999.

The second testing group was initiated on October 20, 1999. The third testing group was

initiated on October 21, 1999. The fourth testing group was initiated on October 22, 1999. After

the conclusion of the acute retests, chronic testing of Sample 12591 was suspended on Day 16

because acute toxicity was confirmed and then verified by examination of several replicates from

the chronic test replicates.



A laboratory control (artificial sediment) was included with each testing group. Amphipods, seven

days old. obtained from Aquatic Research Organisms were used for chronic toxicity tests.

Test organisms were exposed for 28 days to sediment samples. On Day 28, surviving

amphipods were assessed for survival (all replicates) and growth (by dry weight, four replicates).

Organisms from eight replicates were shifted to water only exposure for subsequent survival,

growth, and reproduction (neonate production) assessment.

Chronic toxicity tests were ended on Day 42. Overlying water was renewed either automatically

or manually. For those samples/replicates renewed automatically, the renewal cycle was

programmed for midnight and noon of each day. For samples/replicates renewed manually, the

renewal cycle was performed at approximately 7:00 a.m. and 7.00 p.m. daily. Documentation of

renewals and renewal system checks is located in Appendix C. At the conclusion of the

sediment exposure any additional amphipods recovered during Quality Assurance repicks were

included in the Day 28 replicate survival assessment, but were not included in the replicate

growth assessment.

Sediment Preparation

The samples were stored refrigerated and in the dark whenever they were not being used in

preparation for testing. Sediments distributed in test beakers were examined for the presence of

indigenous organisms that were removed when observed. Also, large pieces of vegetative

material (e.g.. leaf litter, sticks, grass) were removed if observed. Qualitative observations

regarding the sediment type and indigenous organisms removed were recorded. The laboratory

control sediment (artificial sediment) was prepared following formulations specified in the USEPA

protocols and then hydrated prior to distribution to test chambers. Sediments were then

distributed to individual replicate test chambers, overlying water was added, and the overlying

water renewal system was activated. The unused portion of each sample (in the original sample

container) was returned to refrigerated storage.



Statistical Analyses

Laboratory Control survival was variable and generally below the 28-day draft protocol target

limits (This variability may reflect limitations of the USEPA recommended sediment formulation

for adequately supporting Hyalella azteca survival and growth over extended periods of time.).

Statistical comparisons were made against appropriate reference sites since this evaluation

would provide more relevant biological comparisons.

Survival of the original amphipods and production of neonates was evaluated on Days 35 and

42. On the Day 35 assessment, the number of original amphipods were counted (alive) in the

test beakers while the neonates were removed for enumeration. On Day 42 the original

amphipods were removed and weighed, while the additional neonates produced were

enumerated. Occasionally, the number of original amphipods counted on Day 35 was lower than

those counted on Day 42, due in a large part to underestimation of Day 35 original amphipods

associated with the variability of counting live swimming organisms. Statistical analysis of the

Day 35 survival data was conducted on the observed counts.

Test data were evaluated for normality and equality of variance and the grouped data (See

Results for statistical groupings.) were tested by appropriate parametric or non-parametric

multiple comparison statistical tests to identify significant reductions in the response relative to

the site-specific reference sample. Proportion surviving data were transformed (Arcsin square-

root) before analysis. Statistical significance for any sample was based upon the most sensitive

endpoint observed.

PROTOCOL DEVIATIONS:

Several test replicates were excluded from the data tabulations and statistical analysis because

of apparent discrepancies in the number of test organisms allocated to these replicates. The

affected test replicates included: Samples 12546 (Replicates C and D); 12551 (Replicate C);

12590 (Replicate K); and, 12610 (Replicate E).

Sample 12550, Replicate F apparently had an initial allocation of eleven amphipods rather then



ten when the test was started

Sample 12593 exhibited Hyalella azteca acute toxicity in the retest series. Replicate L of the

Hyalella azteca chronic test for this sample was examined on Day 15. Surviving amphipods were

recovered in this replicate, therefore the chronic toxicity test was continued. Replicate L was

removed from the testing system and excluded from the analysis of chronic data.

Some minor recording discrepancies in the number of amphipods surviving versus the number of

amphipods weighed occurred: 12662 Replicate K (Day 28 seven surviving, six weighed); 12638

Replicate C (Day 42 nine surviving, eight weighed); 12640 Replicate C (Day 42 five surviving, six

weighed); 12640 Replicate H (Day 42 seven surviving, eight weighed); and. 13641 D (Day 42

seven surviving, nine weighed) Data were tabulated and statistical analyses were performed

using the recorded data.

RESULTS:

Summary result tabulations for the Hyalella azteca whole sediment toxicity tests are located in

Appendix A.

Statistical Group 1 Results (Lotic. creek habitat): The combined responses for samples 12664

(Prairie DuPont) and 12665 (Prairie Dupont 2) were used as reference site data for statistical

comparisons. Two computer runs were conducted due to limitations associated with the

statistical software (A limited number of samples can be analyzed concurrently).

The first computer run included samples 12549 (BTOX-D-1). 12550 (BTOX-D-2), 12551(BTOX-

D-3). 12609 (E-1 Dead Creek). 12610 (E-2 Dead Creek). 12611 (E-3 Dead Creek). 12639 (F-1

Dead Creek). 12640 (F2 Dead Creek), and 12641 (F3 Dead Creek) Sample 12609 exhibited

statistically significant reductions in mean survival on Days 28. 35. and 42. Sample 12611

exhibited statistically significant reductions in mean survival on Days 28 and 42.

This second computer run of statistical analyses included samples 12546 (BTOX-C-1), 12547

(BTOX-C-2). 12548 (BTOX-C-3). 12589 (BTOX-B-1). 12590 (BTOX-B-1 Dup). 12592 (BTOX-B-



3), 12593 (BTOX-B-M), and 12666 (Reference Creek). Samples 12589, 12590, and 12592

,exhibited statistically significant reductions in mean survival on Days 28, 35, and 42. Sample

12666 exhibited a statistically significant reduction in mean survival on Day 28.

Statistical Group 2 Results (Lentic. pond habitat): Sample 12671 (Ref 2-2 Ref Borrow Pit) was

used as the reference site for statistical comparisons. This statistical group included samples

12612 (BP-1 Borrow Pit), 12613 (BP-1 (Dup) Borrow Pit), 12614 (BP-3 Borrow Pit) and, 12638

(BP-2 Borrow Pit). None of the samples in this statistical group exhibited statistically significant

reductions in the responses evaluated.

QUALITY ASSURANCE:

A standard reference toxicant SRT test was conducted concurrently with a representative batch

of Hyalella azteca. The resulting LC50 value fell within control chart limits and was viewed as

being acceptable.



Summary of Statistical Tests and Probabilities
BTR:

Survival

Day 28

12552
12546
12547
12548
12549

Day 35

12552
12546
12547
12548
12549

Day 42

12552
12546
12547
12548
12549

Control

Sample
Sample
Sample
Sample

Control
Sample
Sample
Sample
Sample

Control
Sample
Sample
Sample
Sample

Proportion

Surviving

0.55
0.93
0.88
0.90
0.89

0.51
0.92
0.76
0.80
0.85

0.46
0.87
0.73
0.76
0.84

F-Test
Equal

Variance

0.061
0.669
0.742
0.192

0.282
0.292
0.447
0.134

0.383
0.475
0.548
0.112

T-Test
Statistical Statistically

Probability Significant1

0.005
0.000
0.000
0.000

0.025
0.011
0.020
0.001

0.025
0.014
0.024
0.001

Growth Neonate Production
F-Test T-Test Average F-Test T-Test

Average Equal Statistical Statistically neonates/ Equal Statistical Statistically

Weight(mg) Variance Probability Significant female Variance Probability Significant1

0.982
0.766 0.026 0.056
0.456 0.183 0.003
0.656 0.905 0.040
0.571 0.244 0.008

0.231 0.6
0.510 0.750 0.000 11.5 0.038 0000
0.489 0.725 0.000 3.7 0.157 0.002
0.402 0086 0.000 3.3 0.106 0006
0.414 0.039 0.000 5.1 0.189 0.000

1. * A statistically significant reduction in the response was observed (relative to the Laboratory Control, P<0.05)

D
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Summary of Statistical Tests and Probabilities
BTR: 3615

Day 28

12552 Control
12550 Sample
12551 Sample

Survival
F-Test T-Test

Proportion Equal Statistical Statistically

Surviving Variance Probability Significant

Growth
F-Test T-Test

Average Equal Statistical Statistically

Weight(mg) Variance Probability Significant1

Neonate Production
Average F-Test T-Test
neonates/ Equal Statistical Statistically

female Variance Probability Significant1

0.55
0.87
0.80

0.844
0.863

0.000
0.001

0.982
0.684
0.731

0.854
0.217

0.066
0.045

Day 35

12552 Control 0.51
12550 Sample 0.85
12551 Sample 0.79

0.800
0.498

0.003
0.004

Day 42

12552 Control 0.46
12550 Sample 0.81
12551 Sample 0.79

0978
0617

0004
0.003

0.231
0.428
0.400

0.143
0.022

0.000
0.000

0.6
4.0
3.5

0.036
0.344

0.005
0.001

1 ' A statistically significant reduction in IIic response was observed (relative to the Laboratory Control, P<0.05)

CD
CD
CD
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Summary of Statistical Tests and Probabilities
BTR: 3622

Day 28

12615 Control
12589 Sample
12590 Sample
12592 Sample
12593 Sample

Survival
F-Test T-Test

Proportion Equal Statistical
Surviving Variance Probability

Statistically
Significant -3

0.62
0.23
0.22
0.49
0.88

0.332
0.083
0.122
0.030

0.001
0.010
0.178
0.000

Growth
F-Test T-Test

Mean Equal Statistical Statistically
Welght(mg) Variance Probability Significant l3

Neonate Production
Mean F-Test T-Test

Neonates/ Equal Statistical Statistically
Female Variance Probability. Significant '3

0.296
0.255
0.723
0.304
0.481

0.034
0.001
0.031
0.493

0.363
0.120
0.472
0.001

Day 35

12615 Control
12589 Sample
12590 Sample
12592 Sample
12593 Sample

0.36
0.08
0.26
0.40
0.89

0.515
0.138
0.159
0.066

0.001
0.200
0.364
0.000

Day 42

12615
12589
12590
12592
12593

Control
Sample
Sample
Sample
Sample

0.33
0.08
0.26
0.39
0.85

0.689
0.087
0.082
0.382

0.001
0.271
0.316
0.000

0.299
0.084
0.195
0.234
0.348

0.168
0.030
0.833
0.338

0.000
0.066
0.032
0.053

1.8
0.0
0.1
0.0
1.6

NA2

0.000
NA2

0.192

0.032
0.037
0.032
0.434 .

1. ' A statistically significant reduction in the response was observed (relative to the Laboratory Control, P<0.05).
2. There were not enough sample and/or control response variablility to conduct a meaningful F-Test.
3. If the F-Test result was significant (relative to the Laboratory Control, P<0.05), the T-Test was performed using unequal variances.

CD
CD

CD
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Chronic Toxlclty Tost Results
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Summary of Statistical Tests and Probabilities
BTR: 3269

Survival

Day 28

12615
12609
12610

Control
Sample
Sample

Proportion
Surviving

0.62
0.72
0.97

F-Test
Equal

Variance

0.723
0.000

T-Test
Statistical
Probability

0.140
0.000

Statistically
Significant

Mean
Weight(mg)

0.296
0.688
0.612

Growth
F-Test
Equal

Variance

0.490
0.333

T-Test
Statistical
Probability

0.000
0.000

Statistically
Significant

Neonate Production
Mean F-Test T-Test

Neonates/ Equal Statistical Statistically
Female Variance Probability Significant

Day 35

12615 Control 0.36
12609 Sample 0.63
12610 Sample 0.94

0.509
0.039

0.004
0.000

Day 42

12615
12609
12610

Control
Sample
Sample

0.33
0.56
0.91

0.718
0.195

0.011
0.000

0.299
0.660
0.462

0.026
0.395

0.000
0.000

1.8
9.5
4.6

0054
0.532

0.002
0.043

1. A statistically significant reduction in the response was observed (relative to the Laboratory Control, P<0.05).
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Summary of Statistical Tests and Probabilities
BTR: 3629

CD
CD
CD
O
O
CO

Day 28

12622
12611
12612
12613
12614

Day 35

12622
12611
12612
12613
12614

Day 42

12622
12611
12612
12613
12614

Control
Sample
Sample
Sample
Sample

Control
Sample
Sample
Sample
Sample

Control
Sample
Sample
Sample
Sample

Proportion
Surviving

0.55
0.67
0.93
0.89
0.95

0.38
0.53
0.88
0.80
0.86

0.35
0.50
083
0.75
0.84

Survival Growth Neonate Production
F-Test T-Test F-Test T-Test Mean F-Test T-Test
Equal Statistical Statistically Mean Equal Statistical Statistically Neonates/ Equal Statistical Statistically

Variance Probability Significant ' Weight(mg) Variance Probability Significant Female Variance Probability Significant

0.749
0.010
0.002
0.001

0.438
0.460
0.491
0.205

0.381
0.335
0.866
0.176

0.183
0.000
0.001
0.000

0.165
0.000
0.001
0.000

0.171
0.000
0.002
0.000

0.501
0.569 0.446 0.282
0.594 0.381 0.107
0.636 0.485 0.129
0.470 0.644 0.347

•

0.377 4.0
0.369 0.054 0.453 3.2 0.829 0.330
0380 0.879' 0.468 4.1 0.068 0.471
0.423 0.525 0.161 4.2 0.461 0.448
0.322 0.136 0.049 " 5.3 0.143 0.182

1. ' A statistically significant reduction in the response was observed (relative to the Laboratory Control, P<0.05).
2. If the F-Test result was significant (relative to the Laboratory Control, P<0.05), the T-Test was performed using unequal variances.
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Summary of Statistical Tests and Probabilities
BTR: 3633

CD
CD
CD
O

Survival

Day 28

12622
12638
12639
12640
12641

Day 35

12622
12638
12639
12640
12641

Day 42

12622
12638
12639
12640
12641

Control
Sample
Sample
Sample
Sample

Control
Sample
Sample
Sample
Sample

Control
Sample
Sample
Sample
Sample

Proportion

Surviving

0.55
0.82
0.91
0.90
0.89

0.38
0.74
0.89
0.74
0.85

0.35
0.73
0.84
0.70
0.76

F-Test
Equal

Variance

0.203
0.007
0.007
0.011

0.728
0.190
0.005
0.116

0.550
0.342
0.036
0.215

T-Test
Statistical Statistically
Probability Significant l2

0.006
0.000
0.001
0.001

0.003
0.000
0.002
0.000

0.002
0.000
0.002
0.001

Growth Neonate Production
F-Test T-Test Mean F-Test T-Test

Average Equal Statistical Statistically Neonates/ Equal Statistical Statistically
Weight(mg) Variance Probability Significant Female Variance Probability Significant

0.501
0.563 0.740 0.219
0.639 0.786 0.060
0.554 0.620 0.245
0.661 0.912 0.055

0.377 4.0
0.390 0.372 0.394 4.3 0.271 0.418
0.397 0.024 0.260 4.8 0.081 0.269
0.447 0.876 0.051 3.8 0.440 0.470.
0.406 0.400 0.202 4.8 0.107 0.277

1. * A statistically significant reduction in the response was observed (relative to the Laboratory Control, P<0.05).
2. If the F-Test result was significant (relative to the Laboratory Control, P<0.05), the T-Test was performed using unequal variances.
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Summary of Statistical Tests and Probabilities
BTR: 3641

CD
CD
O

Day 28

12668
12664
12665
12666
12671

Day 35

12668
12664
12665
12666
12671

Day 42

12668
12664
12665
12666
12671

Control
Sample
Sample
Sample
Sample

Control
Sample
Sample
Sample
Sample

Control
Sample
Sample
Sample
Sample

Proportion

Surviving

0.73
0.90
0.89
0.70
0.87

0.65
0.83
0.85
0.64
0.85

0.59
0.79
0.80
0.65
0.83

Survival Growth Neonate Production
F-Test T-Test F-Test T-Test Mean F-Test T-Test
Equal Statistical Statistically Mean Equal Statistical Statistically Neonates/ Equal Statistical Statistically

Variance Probability Significant1 Weight(mg) Variance Probability ignificant '2 Female Variance Probability Significant1

0.559
0.237
0.780
0.334

0.763
0.521
0.786
0.480

0.942
0.965
0.449
0.744

0.477
0.012 0.443 0.439 0.312
0.014 " 0.648 0.940 0.036
0.333 0.613 0.992 0.070
0.034 0.458 0.423 0.389

t

0.046
0.030
0.438
0.022

0.293 2.2
0.014 0.346 0.270 0.266 2.6 0.684 0.316
0.014 0.498 0.018 0.009 6.2 0.067 0.001
0.249 0.459 0.573 0.001 2.3 0.015 0.483
0.007 0.351 0.133 0.196 3.4 0.135 0.113

1 • A slalislically significant reduction in (he response was observed (relative to the Laboratory Control, P<0.05).
2 It the F-Test result was significant (relative to the Laboratory Control, P<0.05), the T-Test was performed using unequal variances.
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Amphlpod, Hyttltlla aztoca,
Chronic Toxlclty Test R«sult>

Menzle-Cura
Dead Creek

99033

BTR 3641
Aquatec Biological Sciences
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Title: MC Dead Creek Ha Chronic - Prarie vs D,E,F - D28 S
File: pdefhaSs Transform: ARC SINE(SQUARE ROOT(Y))

Chi-Square Test for Normality

Actual and Expected Frequencies

INTERVAL <-1.5 -1.5to<-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5

EXPECTED
OBSERVED

8.7100
10

31.4600
28

49.6600
41

31.4600
49

8.7100
2

Chi-Square = 17.0301 (p-value = 0.0019)

Critical Chi-Square = 13.277 (alpha = 0.01 , df = 4)
= 9.488 (alpha = 0.05 , df = 4)

Data FAIL normality test (alpha = 0.01). Try another transformation.

Warning - The first three homogeneity tests are sensitive to non-normality
and should not be performed with this data as is.
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: Cree-'. -a ~r.rcr.ic - Prarie vs _ , =.,: - _^5 ^
pde£ha=s Transfer-: ARC SI ICE .'SQUARE ROOT

rest rcr Korr.ccer.eitv cr v

ralculated HI statistic = 31.5155 (p-val'je = 3.CCC2]

':ata FAIL 51 homogeneity test at C. 01 level. Try another transformation.

•*•' — ^" if f <*" ** — i ^ ^ • •• r- "^
— £~ S 6 L1 I S ' S = f* ^ t;

= 1£.91SG 'alpha = j.Gs! df = 5:

LSir.g Average Degrees cr rreeacm
' Based cr. average replicate size of 13. DC'

Talculated 32 statistic = 35.514: p-value = C.COCCI

lata FAIL =2 hcrr.oger.eity test at C.C1 level. Tr~/ another transformation.
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Title: MC Dead Creek Ha Chronic - Prarie vs D,E,F - D28 S
File: pdefhaSs Transform: ARC SINE(SQUARE ROOT(Y):

^PrLlcoxon's Rank Sum Test w/ Bonferroni Adjustment Ho: Control<Treatment

GROUP

I
2
3
4
5
6
7
8
9

10

"

IDENTIFICATION

12664/5
12549
12550
12551
12609
12610
12611
12639
12640
12641

TRANSFORMED
MEAN

1.2601
1.2464
1.2104
1.1304
1.0301
1.3676
0.9721
1.2697
1.2582
1.2464

RANK
SUM

206.00
203.00
145.50
138.00
246 .50
141. 00
217.50
211.50
206.00

CRIT.
VALUE

145
145
126
145
126
145
145
145
145

SIG
REPS 0.05

12
12
11
12 *
11
12 *
12
12
12

Critical values are 1 tailed ( k = 9 )
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"itle: XC Dead Creek HA Chrcr.ic - Prarie vs D , E , F - Z2B G
'lie: pdefhaSg Transfer-: NC TRANSFORMATION

Shapirc - W i i k ' s Test for Normality ^

D = C .63S7
W = C .9566

Critical K = 0 . 9 2 4 C {alpha = O . C 1 , N = 44;
W = 0 . 2 4 4 C ialrha = O . C 5 , N = 44}

Data PASS normality test !alpha = j . C I ! . Continue analysis.
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Title: MC Dead Creek HA Chronic - Prarie vs D , E , F - D28 G
File: pdefhaSg Transform: NO TRANSFORMATION

Bartlett 's Test for Homogeneity of Variance
.

Calculated Bl statistic = 8.2709 (p-value = 0.5071)

Data PASS Bl homogeneity test at 0.01 level. Continue analysis.

Critical B = 21.6660 (alpha = 0.01, df = 9)
= 16.9190 (alpha = 0.05, df = 9)

Using Average Degrees of Freedom
(Based on average replicate size of 4.40)

Calculated B2 statistic = 8.2198 (p-value = 0.5122)

Data PASS B2 homogeneity test at 0.01 level. Continue analysis.
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Title: MC Dead Creek HA Chrcr.ic - Prarie vs D,E,F - Z2B G
File: pdefhaSg Transfcrrr.: NO TRANSFORMATION

ANCVA Table

SOURCE 2F

Between 9

Within lErrcr] 34

Total 43

S£

0.1749

C.6397

C .5146

y.s

C.C194

C.C188

F

1.0325

ip-value = 0.4351)

Critical F = 2.9613 "alcha = C.C1, df = 9,345
= 2.1656 alpha = O.G5, df = 9,34)

Sir.ce F < Critical F FAIL TO RZJECT He: All ecr^al (alcha = 0.05)
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Title: MC Dead Creek HA Chronic - Prarie vs D,E,F - D28 G
File:

1

pdefhaSg

Bonferroni t-Test

GROUP IDENTIFICATION

1
2
3
4
5
6
7
8
9

10

12664/5
12549
12550
12551
12609
12610
12611
12639
12640
12641

Bonferroni t critical value

Title
File:

fGROUP

1
2
3
4
5
6
7
8
9

10

Transform: NO TRANSFORMATION

TABLE 1 OF 2 Ho : Control<Treatment

TRANSFORMED MEAN CALCULATED IN SIG
MEAN ORIGINAL UNITS t STAT 0.05

0.5451 0.5451
0.5715 0.5715 -0.3140
0.6840 0.6840 -1.6533
0.7307 0.7307 -2.2099
0.6885 0.6885 -1.7069
0.6120 0.6120 -0.7961
0.5688 0.5688 -0.2813
0.6393 0.6393 -1.1206
0.5538 0.5538 -0.1027
0.6610 0.6610 -1.3795

= 2.6857 (1 Tailed, alpha = 0.05, df = 9,34)

: MC Dead Creek HA Chronic - Prarie vs D,E,F - D28 G
pdefhaSg

Bonferroni t-Test

IDENTIFICATION

12664/5
12549
12550
12551
12609
12610
12611
12639
12640
12641

Transform: NO TRANSFORMATION

TABLE 2 OF 2 Ho : Control<Treatment

NUM OF MIN SIG DIFF % OF DIFFERENCE
REPS (IN ORIG. UNITS) CONTROL FROM CONTROL

8
4 0.2256 41.4 -0.0264
4 0.2256 41.4 -0.1389
4 0.2256 41.4 -0.1856
4 0.2256 41.4 -0.1434
4 0.2256 41.4 -0.0669
4 0.2256 41.4 -0.0236
4 0.2256 41.4 -0.0941
4 0.2256 41.4 -0.0086
4 0.2256 41.4 -0.1159
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Title: KC Dead Creek HA Chrcr.ic -Prane vs r,Z,F- D35 £
File: pdefhaSs Transfer-: ARC SINE {SQUARE ROOT(Y))

Chi-Square Test for Mortality

Actual ar.d Expected Frequencies

INTERVAL <-1.5 -1.5 tc <-C.5 -0.5 to 0.5 >0.5 to 1.5 >1.5

EXPECTED 5.7620 20.5120 32.8520 20.8120 5.7620
OBSERVED 4 27 25 23 3

Chi-Square = 4.3543 \p-value = 0.3565;

Critical Chi-Square = 13.2~7 [alpha = 0.01 , df = 4}
= 5.455 ialcr.a = 2.05 , Gf = 41

Tata PASS r.cr^iality test alcha = C.011 . Ccr.tinue analvsis.
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Title: MC Dead Creek HA Chronic -Prarie vs D,E,F- D35 S
File: pdefhaSs Transform: ARC SINE(SQUARE ROOT(Y)

Bartlett's Test for Homogeneity of Variance
— — — • — — — — _ — . __ _ — — _ — _ _ - —

Calculated Bl statistic = 23.1196 (p-value = 0.0059)

Data FAIL Bl homogeneity test at 0.01 level. Try another transformation.

Critical B = 21.6660 (alpha = 0.01, df = 9]
= 16.9190 (alpha = 0.05, df == 9]

Using Average Degrees of Freedom
(Based on average replicate size of 8.60)

Calculated B2 statistic = 23.8757 (p-value = 0.0045)

Data FAIL B2 homogeneity test at 0.01 level. Try another transformation,
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y.C Dead Creek HA Ir.rcr.ic -Prarie vs ~.E,F- D35 S
pdefhars Trar.sfcr-: ARC SZKE; SQUARE ROOT (Y) )

Wilcoxcn's Rank Sum Test: w/ Bcr.ferrcr.i Adjustment Ho: Control<Treatment

GROUP IDENTIFICATION

1
2
3
4
5
£
7
B
9

10

12664/5
12549
1255G
12551
12639
1261:
12611
12639
1264C
12641

TRANSFORMED
MEAN

1.1701
1.1672
1.1885
1.1076
C . 9173
1 .3159
C . 6056
1.2425
1.0360
1.1872

RANK
SUM

100
103
70
55
111
59
112
65
100

.50

.00

.50

.00

.50

.50

.00

.00

.50

CRIT.
VALUE

56
58
45
58
45
58
56
58
58

SIG
REPS 0.05

8
8
7
8 *
7
8
8
8
8

Critical values are 1 tailed : k = 9
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Title: MC Dead Creek HA Chronic -Prarie vs D,E,F- D42 S
File: pdefha2s Transform: ARC SINE(SQUARE ROOT(Y)

Chi-Square Test for Normality

INTERVAL

Actual and Expected Frequencies

-1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5

EXPECTED 5.7620
OBSERVED 8

20.8120
17

32.8520
29

20.8120
30

5.7620
2

Chi-Square = 8.5316

Critical Chi-Square 13.277
9.488

(p-value = 0.0739)

(alpha = 0.01 , df = 41
(alpha = 0.05 , df = 4]

Data PASS normality test (alpha = 0.01). Continue analysis.
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Title: XC Head Creek HA rr.rcr.ic -Prarie vs !..=.,?- 242 £
File: cdefha2s Transfer-: A?.C SINE, SQUARE ROOT(Y))

Sartlett's Test fcr Hc~.cger.eiry cf Variance
•̂

Calculated 51 statistic = 15.6741 (p-value = G.C281!

Lara PASS 31 homogeneity test at C.C1 level. Ccntinue analysis.

Critical 3 = 21.6660 ;al=ha = C.G1, df = 5;
= 16.5190 .alcha = C.C5, df = 3J

;3ased en average replicate size cf 5.6C!

Calculated =2 statistic = 1E.55:£ (p-value = C.C265.'

~ata PASS 52 homogeneity test at C.:i level. Ccntinue analysis.

Q p 0 f\ O C



Title: MC
File:

9

SOURCE

Between

Within

Total

Dead Creek HA
pdefha2s

DF

9

(Error) 76

85

Chronic -Prarie vs D,E,F- D42 S
Transfer-: ARC SINE (SQUARE ROOT(Y))

ANOVA Table

SS MS F

1.6975 0.1886 4.1806

3.428S 0.0451

5.1262

(p-value = 0.0002;

Critical F = 2.6500 (alpha = 0.01, df = 9,76!
= 2.0055 (alpha = 0.05, df = 9,76!

Since F > Critical F REJECT Ho: All equal (alpha = 0.05)
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Title :
rile :

Be

GROUP

1
2
3
4
c
f
7
B
9

ID

XC Dead Creek HA Chr
pdef ha2s

r.ferrcr.i t-Test

IDENTIFICATION

12664/5
12549
1255G
12551
126C9
1261C
12611
12639
1264C
12641

cr.ic -Prarie vs
Transfer

TRANS FORKED
MEAN

1.1093
1.1695
1.1627
1.1137
Q.85C6
1.2753
0.7749
1.1767
: .9956
1.0766

D.E.F- D42 S
r,: ARC SINE {SQUARE ROOT(Y))

Ho: Ccntrcl<Treatment

WEAN CALCULATED IN
ORIGINAL UNITS

0.7S75
0.8375
0.8125
0.7857
0.5625
0.5143
0.5000
0.8375
C.7GOO
0.7625

TRANS
t STAT

-0.6546
-0.5814
-0.0461
2.8103
-1.7254
3 .6352
-0.7333
1.2336
0.3546

SIG""
0.05

*

*

Bcnferrcni c critical value = 2.£029 ''1 Tailed, alpha = 0.33, df = 9,76)

Title: MC Dead Creek HA
File: pdefha2s

Bcr.ferrcni t-Test

Trar.sfcrTi: ARC SINE(SQUARE ROOT(Y))

He: Ccntrel<Treatment

GROUP IDE

i

2
3
4
c

6
7
B
9

ID

H

NTIFICATION

12664/5
12549
1255:
12551
126C 9
_«i3
12611
12639
1264:
12641

-jy Qp

16
S
6
-7

5

5
8
8
5

MIN si
IN ORIG

D
D
0
D
D
0
0
0
r
U

G DIFF
. UNITS:

.2176

.2176

.2266

.2176

.2286

.2176

.2176

.2176

.2176

% OF
CCNTR

27.
27.
26 .
27.
28.
27.
27.
27.
27.

.OL

T_

1

5
1
s
_£_

_^_

"T;

I

DIFF:
FROM

-0
-0
0
0

-0
0

-0
0
0

ERENCE
CONTRO'

.0500

.0250

.0018

.2250

.1268

.2875

.0500

.0875

.0250

0000°R



Title: MC Dead Creek HA Chronic -Prarie vs D,E,F- D42 G
File: pdefha2g Transform: NO TRANSFORMATION

Chi-Square Test for Normality

Actual and Expected Frequencies

INTERVAL <-1.5 -1.5to<-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5

EXPECTED 5.7620 20.8120 32.8520 20.8120 5.7620
OBSERVED 3 26 27 26 4

Chi-Square = 5.4917 (p-value = 0.2405)

Critical Chi-Square = 13.277 (alpha = 0.01 , df = 4)
= 9.488 (alpha = 0.05 , df = 4)

Data PASS normality test (alpha = 0.01). Continue analysis.



.e: y.C Ueaa Cree.< .-_-. _.-.rcr.ic -?r=rie vs ~ , E ,--- _4^ 3
:: pdefha2g Transfer:!.: N'C TRANSFORMATION

Bartiett's Test fcr Hc-cceneitv cf Variance

Calculated 31 scatiscic = 47.S45C (p-value = C.GQOO)

Data FAIL 31 homogeneity test at C.C1 level. Try another transformation.

Critical 3 = 21 .6660 :alcha = : .C1. df = 5:
= 16.9150 alpha = :.:5, df = = :

Usi-~ — —v*i>"acre Docj'*^£Lec; cz ""^e^cic—',
(3asec cr. average replicate size cf S.=C

Calculated 32 statistic = 4E.Ilr2 .'p-value = Z . C C G C -

Zata FAIL 32 homogeneity test =t :.I1 level. Tr̂ .- another transfcmaticn.
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Title: MC Dead Creek HA Chronic -Prarie vs D,E,F- D42 G
File: pdefha2g Transform: NO TRANSFORMATION

Rank Sum Test w/ Bonferroni Adjustment Ho: Control<Treatment

MEAN IN RANK
GROUP IDENTIFICATION ORIGINAL UNITS SUM

1
2
3
4
5
6
7
8
9

10

12664/5
12549
12550
12551
12609
12610
12611
12639
12640
12641

0
0
0
0
0
0
0
0
0
0

.4219

.4139

.4280

.3997

.6602

.4624

.3694

.3968

.4471

.4063

106
113
86
147
102
95
105
114
99

.00

.50

.00

.00

.00

.50

.00

.00

.00

CRIT.
VALUE

58
58
45
58
45
58
58
58
58

SIG
REPS 0.05

8
8
7
8
7
8
8
8
8

Critical values are 1 tailed ( k = 9

000n31



Title: MC Dead creek HA Chronic -Prarie vs D.r.,r- D42 Necnates
File: pdefha2r. Trar.sfcm:: NO TRANSFORMATION

Chi-Square Test fcr Normality
_ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ . . „ _ _ _ _ . . _ _ . _ _ _ _ _ _ « _ _ _ _ ^ ^

Actual and Expected Frequencies

IICTERVAL <-1.5 -i.5tc<-0.5 -0.5 to 0.5 >0.5 to 1 .5 >1.5

EXPECTED 5.7620 2C.6120 32.8520 20.8120 5.7620
OBSERVED 2 26 20 IS 7

Chi-Square = 5.61C1 'p-value = 0.2302}

Critical Chi-Square = 13.277 (alpha =0.01 , df = 4}
= 9.468 falcha = 0.05 . df = 4}

Data PASS normality test :alpha = 0.01!. Continue analysis.



Title: MC Dead creek HA Chronic -Prarie vs D,E,F- D42 Neonates
File: pdefha2n Transform: NO TRANSFORMATION

Bartlett's Test for Homogeneity of Variance

Calculated Bl statistic = 17.5394 (p-value = 0.0409)

Data PASS Bl homogeneity test at 0.01 level. Continue analysis.

Critical B = 21.6660 (alpha = 0.01, df = 9)
= 16.9190 (alpha = 0.05, df = 9)

Using Average Degrees of Freedom
(Based on average replicate size of 8.60)

Calculated B2 statistic = 17.8599 (p-value = 0.0368)

Data PASS B2 homogeneity test at 0.01 level. Continue analysis.
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Title: KC Dead creek I-LA 2
File: Ddefha2r.

hrcric -Prarie vs r,,E,F- Z42 Neonates
Transfers: NO TRANSFORMATION

ANOVA Table

SC*JxC£ — * r

Between 5

Within (Error! "6

Total S5

c

226.

672.

695.

S

6432

2SI6

1350

MS F

25.2048 2.8493

8.8459

Ic-value = 0.0060)

Critical F = 2.6500 .alpha = O.C1, df = =,76}
= 2.C055 alcha = O.C5, df = 9,76}

Since r > Critical F c-jal (alrha = ~ . Z z



Title: MC Dead creek HA Chronic -Prarie vs D,E,F- D42 Neonates
File: pdefha2n Transform: NO TRANSFORMATION

Bonferroni t-Test TABLE 1 OF 2 Ho: Control<Treatment

GROUP IDENTIFICATION

1
2
3
4
5
6
7
8
9

10

12664/5
12549
12550
12551
12609
12610
12611
12639
12640
12641

Bonferroni t critical value

Title
File:

0
GROUP

1
2
3
4
5
6
7
8
9

10

TRANSFORMED MEAN CALCULATED IN
MEAN ORIGINAL- UNITS

4.3625 4.3625
5.0750 5.0750
3.9625 3.9625
3.5000 3.5000
9.5125 9.5125
4.5714 4.5714
3.2000 3.2000
4.8500 4.8500
3.8375 3.8375
4.8375 4.8375

= 2.6029 (1 Tailed, alpha = 0.05,

SIG
t STAT 0.05

-0.5532
0.3106
0.6399

-3 .9988
-0.1550
0.9027
-0.3785
0.4076
-0.3688

df = 9,76)

MC Dead creek HA Chronic -Prarie vs D,E,F- D42 Neonates
pdefha2n

Bonferroni t-Test

IDENTIFICATION

12664/5
12549
12550
12551
12609
12610
12611
12639
12640
12641

Transform: NO TRANSFORMATION

TABLE 2 OF 2 Ho : Control<Treatment

NUM OF MIN SIG DIFF % OF
REPS (IN ORIG. UNITS) CONTROL

16
8 3.3521 76.8
8 3.3521 76.8
7 3.5081 80.4
8 3.3521 76.8
7 3.5081 80.4
8 3.3521 76.8
8 3.3521 76.8
8 3.3521 76.8
8 3.3521 76.8

DIFFERENCE
FROM CONTROL

-0.7125
0.4000
0.8625
-5.1500
-0.2089
1.1625
-0.4875
0.5250
-0.4750
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: Dead Creek HA Tr.cr.ic - ?C? vs ? . e f , H , C - Z2Bs
pdprhaSs ARC SINE (SQUARE ROOT (Y) )

Chi -Square Test fcr Normality

INTERVAL

EXPECTED
OBSERVED

<-1.5

7.7720
c.

Actual and Expected Frequencies

-1.5 to <- 0.5 -0.5 to 0.5 >0. 5 to 1.5 >1 . 5

2 6 . 0 7 2 0
29

44 .3120
44

28.0720
24

7.7720
4

Chi -Square = 4 . 1 C 4 C

Critical Chi-Sguare

'p-value = 0.3521}

[alpha = : . Cl , df = 4}
= 5. 465 'alcha = C - . 0 5 , df = 4 lj

I Data PASS normal itv test r.tir.ue ar.avss.



Title: MC Dead Creek HA Chonic - PD? vs Ref,B,C - D28s
File: pdprhaSs Transform: ARC SINE(SQUARE ROOT(Y))

Bartlett's Test for Homogeneity of Variance

Calculated Bl statistic = 31.3315 (p-value = 0.0001)

Data FAIL Bl homogeneity test at 0.01 level. Try another transformation.

Critical B = 20.0902 (alpha = 0.01, df = 8)
= 15.5073 (alpha = 0.05, df = 8)

Using Average Degrees of Freedom
(Based on average replicate size of 12.89)

Calculated B2 statistic = 30.7628 (p-value = 0.0002)

Data FAIL B2 homogeneity test at 0.01 level. Try another transformation
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Title: MC Dead Creek HA ~r.cr.ic - ?D? vs ?.ef,B,C -

Wilccxcr.'

GROUP

!
2
-
4

-£
7
5
c.

Critical

s Rank Sum Test w.

IDENTIFICATION

12664/5
12666
12585
j.̂ r r .
x^sr^
-^ r - j
1 ̂  — -s C

1254"
1254 =

values are 1 tailed

Ecnferrcni Ad

TRANSFORMED
MEAN

1.26C1
1.0103
C.4453
C .4544
C .7827
1 . 22S4
1 . 3047
1.2314
1.2765

( k = 8 ?

j ustnent

RANK
SUM

131.00
65.00
65.50

130.50
171 . CO
ISO. 00
206.50
243 .50

He : Cent

CRIT.
VALUE

147
147
127
147
127
108
147
147

rol< Treatment

REPS

12
12
11
12
J. JL

10
12
12

SIG
0.05

*
*
*
*

000^33



Title: MC Dead Creek HA Chronic - Prarie vs Ref,B,C - D28 G
File: pdprhaBg Transform: NO TRANSFORMATION

Shapiro - Wilk's Test for Normality

D = 1.5059
W = 0.9172

Critical W = 0.9160 (alpha = 0.01 , N = 38)
W = 0.9380 (alpha = 0.05 , N = 38)

Data PASS normality test (alpha = 0.01). Continue analysis.



N'C TRANSFORMATION

ralculated 51 statistic = 2~.~3~6 'p-value = I.IOCS!

;ata FAIL 31 homogeneity test at Z.C1 level. Try another transformation.

rritical 3 = 20.0502 .'slrha = :.:i, df = 5'
= 15.5073 (alcha =:.:=. df = E.

Usir.g Averace decrees c~ rreeacrr.



Title:
File:

MC Dead Creek HA Chronic - Prarie vs Ref,B,C - D28 G
pdprhaSg Transform: NO TRANSFORMATION

^Hffilcoxon's Rank Sum Test w/ Bonferroni Adjustment Ho: Control<Treatment

MEAN IN
GROUP IDENTIFICATION ORIGINAL UNITS

I
2
3
4
5
6
7
8
9

12664/5
12666
12589
12590
12592
12593
12546
12547
12548

0
0
0
0
0
0
0
0
0

.5451

.6135

.2550

.7233

.3040

.4807

.7662

.4555

.6565

RANK
SUM

32
14
22
14
14
39
21
32

.00

.00

.00

.00

.00

.00

.00

.00

CRIT.
VALUE

11
11
6

11
6
11
11
11

SIG
REPS 0.05

4
4
3
4
3
4
4
4

Critical values are 1 tailed ( k = 8 )

OCQ'MI



Title: y.C Dead Creek HA Chrcr.ic - Prarie vs Ref, E,C - D35 S
File: pdprhaSs Transfers: ARC SIIIE (SQUARE ROOT(Y))

Chi-Square Test for Normality

Actual and Expected Frequencies

INTERVAL <-1.5 -1. 5 t O < - C . 5 -0.5 to 0.5 >C.5 to 1.5 >1.5

EXPECTED 5.2260 13.S7SC 29.7960 18.8760 5.2260
OBSERVED 4 IS 36 13 5

Chi-Square = 4.42£1 :p-value = 0.3514}

Critical Chi-Square = 13.277 'alpha = C.01 , df = 4}
= 5.4EE ialchs = :.C5 , df = 4:

Data PASS r.crmality test alpha = C.:i . Tcr.tinue analysis.



Title: MC Dead Creek HA Chronic - Prarie vs Ref, B,C - D35 S
File: pdprhaSs Transform: ARC SINE(SQUARE ROOT(Y))

Bartlett's Test for Homogeneity of Variance

Calculated Bl statistic = 27.4848 (p-vaiue = 0.0006)

Data FAIL Bl homogeneity test at 0.01 level. Try another transformation.

Critical B = 20.0902 (alpha = 0.01, df = 8)
= 15.5073 (alpha = 0.05, df = 8)

Using Average Degrees of Freedom
(Based on average replicate size of 8.67)

Calculated B2 statistic = 29.9957 (p-value = 0.0002)

Data FAIL B2 homogeneity test at 0.01 level. Try another transformation.

00004^



File -.

Wilccxcr.

GROUP

1
2
3
4
c

6
7
6
c,

v r* ,̂,0 A ̂  (T* T* » & V •-• zi ^ •• '
pdprha5s

' s Rank Sum Test •*/

IDENTIFICATION

12664/5
12666
125E3
^tz - .
12552
12 5 S3
12546
1254"
12545

rr-~ - ~ — ».- ̂ - - 0

Trar.s

Bcr.ferrc~i Ad

TRANS FCRKEi:
MEAN

1.1701
C .9364
C .2731
: .5041
I .6557
1 .2333
1.2762
1.C76C
1 . 141C

•-C n ~ ~ S.

fcr-:

justment

RANK
SUM

62.00
36.00
46.50
Z * fv r>
T̂  *= . ̂ ' i.

110.50
E5.50
76.50

104 .50

r- - .̂-i c c

He : Ccr.

CRIT.
VALUE

58
58
56
56
56
34
56
56

SQUARE

trcl<T2

REPS

8
8
8
8
8
6
8
8

ROOT(Y) )

reatment

SIG
0.05

*

*

Critical values are 1 tailed .< = 5

OPfl'VI I



Title: MC Dead Creek HA Chronic - Parie vs Ref,B,C - D42 S
File: pdprha2s Transform: ARC SINE(SQUARE ROOT(Y)

Chi-Square Test for Normality

INTERVAL

EXPECTED
OBSERVED

5.2260
3

Actual and Expected Frequencies

-1.5 to <-0.5 -0.5 to 0.5

18.8760
26

29.7960
26

>0.5 to 1.5

18.8760
17

5.2260
6

Chi-Square = 4.4215

Critical Chi-Square

(p-value = 0.3520)

13.277 (alpha = 0.01 , df = 4)
9.488 (alpha = 0.05 , df = 4)

Data PASS normality test (alpha = 0.01). Continue analysis.

00004"



Title: y.C Dead Creek HA rhrcr.ic - Pane vs ?.ef,3,C - D42 £
File: pdprha2s Transform: ARC SINE (.SQUARE ROOT(Y))

Bartlett's Test for Hc~ccer.eity of Variance
•••i

Calculated 31 statistic = 22.7121 (p-value = 0.2C26!

Data FAIL 31 homogeneity test at C.C-I level. Try another transformation.

rritical 3 = 20.0902 (alpha = C.Cl, df = E
= 15.5072 '.alcha = C.C5, df = 6

Using Average Degrees cf Freedom
(Based en average replicate size cf 8.S71

Calculated 32 statistic = 25.2:~: ip-value = C.CU14]

ata FAIL 32 homogeneity test at : . C-i level. Try another transformation.i-



Title: MC Dead Creek HA Chronic - Parie vs Ref,B,C - D42 S
File: pdprha2s Transform: ARC SINE(SQUARE ROOT(Y)

Wilcoxon's Rank Sum Test w/ Bonferroni Adjustment Ho: Control<Treatment

GROUP IDENTIFICATION

1
2
3
4
5
6
7
8
9

12664/5
12666
12589
12590
12592
12593
12546
12547
12548

TRANSFORMED
MEAN

1
0
0
0
0
1
1
1
1

.1093

.9567

.2731

.5041

.6679

.1840

.2017

. 0358

.0753

RANK
SUM

73
36
49
56

113
85
82

102

.00

.00

. 00

.00

.50

.00

. 00

.50

CRIT.
VALUE

58
58
58
58
58
34
58
58

REPS

8
8
8
8
8
6
8
8

SIG
0 . 05

*
*
*

Critical values are 1 tailed ( k = 8



Title: XC read Creek HA Cr.rcr.ic - Prarie vs .-ef,3,C- -~2 G
File: pdprha2g Transfer-: NO TRANSFORMATION

Harriett'5 Test fcr Hcr-.cger.eizy cf Variance
•̂

Calculated 31 statistic = 2C-.5555 ip-value = 0.0075}

Data FAIL 31 homogeneity test at C.C1 level. Try another transformation.

Critical 3 = 20.0902 [alcha = C.Cl, df = 5)
= 15.5073 '.alcha = C.: = f df = 5;

Using Average Zegrees cf Freedcr.
CBased en average replicate size cf 6.67*

Calculated =2 statistic = 13."521 ;p-value = 0.0112:

Cats PASS 32 hcncgeneity test at C.21 level. Continue analysis.



Title:
File:

Wilcoxo

MC Dead Creek HA Chronic - Prarie vs Ref,
pdprha2g Transform:

n's Rank Sum Test w/ Bonferroni Adjustment

MEAN IN
GROUP

1
2
3
4
5
6
7
8
9

IDENTIFICATION

12664/5
12666
12589
12590
12592
12593
12546
12547
12548

ORIGINAL UNITS

0
0
0
0
0
0
0
0
0

.4221

.4590

.0839

.1951

.2344

.3483

.5100

.4895

.4015

RANK
SUM

119.
39.
51.
45.
80.
91.

126.
100.

B,C- D42 G
NO TRANSFORMATION

Ho: Control<Treatment

00
00
00
50
00
00
00
50

CRIT.
VALUE

58
58
58
58
58
34
58
58

SIG
REPS 0.05

8
8 *
8 *
8 *
8
6
8
8

Critical values are 1 tailed ( k = 8



Title: MC 3ead Creek HA Chrcr.ic - Prarie vs Ref,B,C - D42 Necn
File: pdprhalr. Transform: NO- TRANSFORMATION

Chi-Square Test fcr Normality _

Actual and Expected Frequencies

INTERVAL <-1.5 -1.5tc<-C.5 -0.5 to 0.5 >0.5 to 1.5 >1.5

EXPECTED 5.22SQ 18.8760 29.7560 18.8760 5.2260
DESERVED 1 19 42 10 6

Chi-Square = 12.~:=1 p-value = 0.0128}

Critical Chi-Square = 13.277 (alpha = D.D1 , df = 4}
= 9.4E6 (aloha = C.05 , df = 4'

PASS normality test 'alpha = C.C1/ . Ccr.tiirue analysis.
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Title: MC Dead Creek-HA Chronic - Prarie vs Ref,B,C - D42 Neon
File: pdprha2n Transform: NO TRANSFORMATION

artley's Test for Homogeneity of Variance
artlett's Test for Homogeneity of Variance

These two tests can not be performed because at least one group has
zero variance.

Data FAIL to meet homogeneity of variance assumption.
Additional transformations are useless.
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MC Dead Creek HA Zhrc
pdprha2r.

- Frarie vs Ref,B,
Transform:

Wilccxon's Rank Sum Test •*••' scr.ferroni Adjustment

- D4 2 Necn
NO TRANSFORMATION

Ho: Ccntrol<Treatment>—.

MEAN IN RANK
GROUP IDENTIFICATION ORIGINAL . UNITS SUW

i

2
3
4
5
6
7
e
&

12664/5
12666
12535

•12593C
12532
12553
1254£
1^24

12545

4
2
0
C'

Q

^
_^ ̂  _

^

^

.3625

.2875

.OOOC

.0750

.CGOG

.625C

.45CC

. 725 Z

.3253

66
36
37
36
61
116
95
5~

.00

.00

.00

.00

.50

.00

.00
0| C

CRIT.
VALUE

58
58
58
55
5S
34
5S
55

REPS

8
8
8
8
8
6
8
8

SIG
0.05

*
*
*

Criticaa values are 1 tai_ea k = S

R0015.T



Title: MC 99033 Chronic HA - Ref Borrow Pit to Borrow Pit Refs
File: 3641ha8s Transform: ARC SINEtSQUARE ROOT(Y))

Chi-Square Test for Normality

INTERVAL

EXPECTED
OBSERVED

4.0200
5

Actual and Expected Frequencies

-1.5 to <-0.5 -0.5 to 0.5

14.5200
12

22.9200
20

>0.5 to 1.5

14.5200
23

4 .0200
0

Chi-Square = 10.0208

Critical Chi-Square 13 .277
9.488

(p-value = 0.0401]

(alpha =0.01
(alpha =0.05

df = 4)
df = 4)

Data PASS normality test (alpha = 0.01). Continue analysis.

00005-1



.lie: MC 55" 3 3 Chrcr.ir HA

.le: 3641ha£s

sar t ie t t ' s .esc rcr HcT.ccer.ei~v cf variance

• t • - • ~ -~ *~r"°"r *~~j£ " *" •* P Q• • _ _ *- t. «^ «. ^.^.^^.A .^.^. _ & C ^ 2

r.sfcrT: ARC SINE-SQUARE ROCTvY)}

•f -,- = •

:alcular.ed Bl scaciscic = ~.sci:

i^ara PASS 51 homogeneity test, at

••p-value = O.OS91)

l. Continue analvsis.

Critical S = 13.2757 .'aleha = 2
= 9.487- albha = :

000^55



Title: MC 99033 Chronic HA - Ref Borrow Pit to Borrow Pit Refs
File: 3641ha8s Transform: ARC SINE (SQUARE ROOT(Y))

' ANOVA Table

SOURCE DF

Between 4

Within (Error) 55

Total 59

SS MS F

0.2459 0.0615 2.3931

1.4127 0.0257

1.6585

(p-value = 0.0616)

Critical F = 3.6809 (alpha = 0.01, df = 4,55)
= 2.5397 (alpha = 0.05, df = 4,55)

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha = 0.05]



Title: MO SSC33 Chronic HA - Re: Bcrrcv: Pit to Bcrrcw Fit Refs
File: 3S41ha£s Transfers: ARC SINE;SQUARE ROOT(Y)}

Ounr.ett's Test - TABLE 1 CF 2 He:Centre!<Treatment

TRANSFCRXE:: MEAN CALCULATED IN TRANS SIG"*
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT 0.05

1 126-1 1.2175 C.5667
2 12612 1.21C6 C.S333 -1.4264
3 12613 1.2425 C.eS17 -0.3824
4 1263= 1.1555 C.E167 0.9464
5 12614 1.3323 D.550Q -1.7549

Dunr.ett critical value = 2.23" :i Tailed, alpha = C.05, df [used] = 4,40)
[Actual df = 4,55)

File: 3641haSs Transfer—.: ARC SINE ISQUARE ROOT(Y) )

Dunr.etfs Test - TA3LE 2 OF 2 He:Contrcl<Treatment

NUM OF V.IN SIG ZTFF % CF DIFFERENCE
GROUP IDENTIFICATION REPS -'IN CRIG. UNITS' CONTROL FROM CONTROL

12 J.1C55 12.4 -0.0667
12 :.1C95 12.4 -C.0250
12 C.1C55 12.4 0.0500
12 C.1D55 12.4 -0.0833

003057



Title: MC Dead Creek Chronic HA - Borrown Pit - D28 G
File: 3641HA8g Transform: NO TRANSFORMATION

Shapiro - Wilk's Test for Normality

D = 0.1769
W = 0.9512

Critical W = 0.8680 (alpha = 0.01 , N = 20)
W = 0.9050 (alpha = 0.05 , N = 20)

Data PASS normality test (alpha = 0.01). Continue analysis.



rile: 3641HASg Transfer": KC TRANSFORMATION

Bartlett's Test for HcTcger.eity of Variance

ralculated 51 statistic = 4.175E (p-value = G-.3ff27)

:-ata PASS 51 homogeneity test at C.C1 level. Continue analysis.

rritical B = 13.2767 'alpha = C.C1, d~ = 4;
9.4877 ;alcha = C.C5, cf = 4 !•



Title: MC Dead Creek Chronic HA - Borrown Pit - D28 G
File: 3641HA8g Transform: NO TRANSFORMATION

ANOVA Table

SOURCE

Between

Within (Error)

Total

DF

4

15

19

SS

0.0966

0.1769

0.2735

MS

0.0242

0.0118

F

2. 0482

(p-value = 0.1389)

Critical F = 4.8932 (alpha = 0.01, df = 4,15)
= 3.0556 (alpha = 0.05, df = 4,15)

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha = 0.05)



XC Dead Creek Chrcr.ic HA - Bcrrcwr. ?i~ - D2E 3
3641HASC Transfer-: XC TRANSFORMATION

He: Ccr. t rc I < Treatment

IZENTIFICATICN

4
c

126~1

12613
12 = 35
12 = 14

TRANSFCRMEZ
MEAN

C .45TE
C . 5943
0.6356
C.5633

MEAN CALCULATED IN SIG
ORIGINAL UNITS T STAT 0.05

C.4576
C .5543
C.6336
0.5633
D.47C3

-1.7776
-2.3180
-1.3739
-G.1660

I-_:r.rJetr critical vaiue =

.tie: M-C Zead Creek Chrcr.ic HA - Bcrrcwr. Pi~ - D2E G

.Ie: 3641HA5a Transfer-: XC TRANSFORMATION

He: Ccr.-rcl<Treatrnent

I3EKTIFICATION
NUM CF MIX SIG ZTFF % CF DIFFERENCE

:DN~TRCL FROM CONTROL

1 12
2 12
3 12
4 L*.
5 12

z.
6
6
c
6

--

_ ̂
13
j t
14

•r

4
4
4
4

.16
'.16
1 . 16
.16

12
12
12
12

3
*

3
^

c
C

5
5

. £
_ £

. 6

. 6

-0
-0
-0
- u

_ ]_

.1

. 1

. 0

365
780
055
126



Title: MC Dead Creek Chronic HA - Borrow Pit - D35 S
File: 3641ha5s Transform: ARC SINE(SQUARE ROOT(Y)

Shapiro - Wilk's Test for Normality

D = 1.4376
W = 0.9513

Critical W = 0.9190 (alpha = 0.01 , N = 40)
W = 0.9400 (alpha = 0.05 , N = 40)

Data PASS normality test (alpha = 0.01) . Continue analysis.



: MC read Creek Chr~ic HA - Bcrrcv: Fit - Z2E £
File: 3641ha5s Transfers: A.-.C SINE SQUARE ROOT(YJ)

Harriett's Test fcr Hc~.c^er.eitv cf Variar.ee

Calculated 51 statistic = 1.C2C6 'p-value = D.5G5I]

Data PASS HI homogeneity test at D.C1 level. Ccr.tir.-ue analysis.

Critical 3 = 13.2767 {alpha = C.31. af = 4)
= 5.4877 (alpha = C.C5, cf = 4;

OCOOG3



Title: MC Dead Creek Chronic HA - Borrow Pit - D35 S
File: 3641ha5s Transform: ARC SINE (SQUARE ROOT (Y) )

/ ANOVA Table

SOURCE DF

Between 4

Within (Error) 35

Total 39

SS MS F

0.1592 0.0398 0.9691

1.4376 0.0411

1.5968

Critical F = 3.9082 (alpha = 0.01, df = 4,35!
= 2.6415 (alpha = 0.05, df = 4,35]

(p-value = 0.4367)

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha = 0.05]



MC Dead Creek Ch:
364IhaSs A?.C SINE (SQUARE ROCT(Y))

Ho:Ccntrcl<Treatment

~30U? " IDENTIFICATICN

1 12671
2 12612
3 12613
4 12635
5 12614

\r — •* \*>.r_M->

1 . 1 93 7
1 .2320
1.1275
1 . C 5 E 2
1 . 2 D 7 6

KEAN CAirCLijATSD if
ORIGINAL UNITS

0 . 8 5 G O
O . E 7 5 0
O . E O O C
D.7375
0 .6625

I T

-0
0
1

-0

RANS
STAT

.3772

.6493

.3378

.1367

-.,_,-.
SI<j
0 .05

critical value = 2.25C-: '1 Tai led , alpha = D . G 5 , df [used] = 4 , 3 0 ]
{Actual df = 4 , 3 5 !

Title: MC Dead Creek Cr.rcr.ic H.:
File: 3641ha5s

Dunr.ett's Test

ARC SINZ;SQUARE R O O T ( Y J )

He: Ccr.trel<Treatment

irENTIFICATICN
% C7 DIFFERENCE

rCNTRCL FROM CONTROL

:. i e E :•
;. i E E o
:•. i e E o
C .18EC

-O.C250
0.0500
0.1125
-0.0125



Title: MC Dead Creek HA Chronic - Borrow Pit - D42 S
File: 3641ha2s Transform: ARC SINE(SQUARE ROOT(Y)

Shapiro - Wilk's Test for Normality

D = 1.5486
W = 0.9444

Critical W = 0.9190 (alpha = 0.01 , N = 40)
W = 0.9400 (alpha = 0.05 , N = 40)

Data PASS normality test (alpha = 0.01). Continue analysis.

0 n n n r ru ̂  u J b h



'itle: X.C lead Creek :-L-. rhrcr.ic - Sorrow Pit - 142 £
:ile: 3€41ha2s Trar.sfcr-: ARC SINE. SQUARE ROOT(Y))

1

ralculared 51 statistic = 1.535 ^'p-value = 2.5C24

!ata ?.-.££ 51 homogeneity test at C.Z1 level. Continue analysis.

Critical 3 = 13.27S7
9.4977



Title: MC Dead Creek HA Chronic - Borrow Pit - D42 S
File: 3641ha2s Transform: ARC SINE (SQUARE ROOT(Y))

' ANOVA Table

SOURCE DF

Between 4

Within (Error) 35

Total 39

SS MS F

0.1207 0.0302 0.6818

1.5486 0.0442

1.66S3

(p-value = 0.6093)

Critical F = 3.9082 (alpha = 0.01, df = 4,35)
= 2.6415 (alpha = 0.05, df = 4,35)

Since F < Critical F FAIL TO REJECT Ho: All equal (alpha = 0.05!



i Creek •
364 Iha2;

; Test

rcrrcv Pit - D42 S
Transfer-: A?. C SINE i SQUARE ROOT (Y) )

CF 1 He : Cer.trci<Treatment

GROUP

I

IDENTIFICATION'
MEAN CALCULATED IN TRANS SIG

ORIGINAL UNITS T STAT 0.05

12£13
•s

c

v. . C^ D i-

D.£250
C.75DC
D.725C
C.B375

0.0421
0.8628
1.1891
-0.0885

rritical value = 2 . 2 E : ; 1 .ailed, alcha = C.05, cf [used] = 4,30)
Actual df = 4,35)

}ead Creek HA Chrc-ic
3641ha2s

:t's Test

AR C SIXZ i SQUARE ROOT(Y))

He: Ccr-troi<Treatment

I ~ ENTIFI CAT ICN"
XIX SIG DIP?
X CRIG. UXITS'

% Cr DIFFERENCE
rCXTRCL FROM CONTROL

0.0000
0.0750
G.1000
-0.0125



Title: MC Dead Creek HA Chronic - Borrow Pit - D42 G
File: 3641ha2g Transform: NO TRANSFORMATION

Shapiro - Wilk's Test for Normality

D = 0.2110
W = 0.7981

Critical W = 0.9190 (alpha = 0.01 , N = 40)
W = 0.9400 (alpha = 0.05 , N = 40)

Data FAIL normality test (alpha = 0.01). Try another transformation.

Warning - The first three homogeneity tests are sensitive to non-normality
and should not be performed with this data as is.

PC GOTO



3641ha2c Transfer— NC TRANSFORMATION

Bartlett's Test fcr HcT.ccer.eirv of Variance

Calculated 31 statistic = 12.C775 (p-value = C.0168:

Data PASS BI homogeneity test at 2.C1 level. Continue analysis.

Critical 3 = 13.2767 {alpha = C.:i, df = 4!
= 5.4377 {alcha = C.C5, df = 4/



Title: MC Dead Creek HA Chronic - Borrow Pit - D42 G
File: 3641ha2g Transform: NO TRANSFORMATION

^ Steel's Many-One Rank Test - Ho: Control<Treatment

MEAN IN
GROUP IDENTIFICATION ORIGINAL UNITS

1
2
3
4
5

12671
12612
12613
12638
12614

0
0
0
0
0

.3511

.3804

.4231

.3904

.3224

RANK
SUM

74 .
87.
73.
53.

00
00
00
00

CRIT.
VALUE

47
47
47
47

.00

.00

.00

.00

SIG
DF 0.05

8
8
8
8

.00

.00

.00

.00

Critical values are 1 tailed ( k = 4

00007?



Title: XC 3ead Creek HA Cr.rcr.i~ - Bcrro.- Pit -
File: 3641ha2r. Transfer- : ::c TRANSFORMATION

Shacirc - Xilk's Test fcr ^crmaliry

K = •". 5663

Critical W = 0.915: 'alpha = :.:i , X = 4 CO
w = o.94c: aicha = :.:s , x = 40:

Data PASS rscrmalitv test alcha = 3.Z1' . Continue analvsis

n ft n 7



Title: MC Dead Creek HA Chronic - Borrow Fit - D42 Neonates
File: 3641ha2n Transform: NO TRANSFORMATION

Bartlett's Test for Homogeneity of Variance

Calculated Bl statistic = 1.5641 (p-value = 0.8152)

Data PASS Bl homogeneity test at 0.01 level. Continue analysis.

Critical B = 13.2767 (alpha = 0.01, df = 4)
= 9.4877 (alpha = 0.05, df = 4)

000074



"itle: XC Dead Creek HA Chrcnic - Bcrrcv: Fir - D42 Kecr.ates
•lie: 3641ha2r. Trar.sfcrm: XC TRANSFORMATION

SOURCE

Between

Within {Error]

CF M F

0.76433 . 7344

4.S85B

Total 35

rc-value = 0.5556)

Critical F = 3.5082
= 2.6415

Sir.ce F < Critical F

a p a =
.alcha = 2

C1, cf = 4,35:
:5, df = 4,35

r.c: A_l ecr-ia^ *a_cha = 0.05.

PP0075



Title: MC Dead Creek HA Chronic - Borrow Pit - D42 Neonates
File: 3641ha2n Transform:

Dunnett's Test TABLE 1 OF 2

NO TRANSFORMATION

Ho:Control<Treatment

GROUP

1
2
3
4
5

IDENTIFICATION

12671
12612
12613
12638
12614

TRANSFORMED
MEAN

3.4125
4.0750
4.1750
4.2750
5.3125

MEAN CALCULATED IN
ORIGINAL UNITS

3.4125
4.0750
4 .1750
4 .2750
5.3125

T

-0
-0
-0
-1

STAT

.5994

.6899

.7804

.7192

SIG
0. 05

Dunnett critical value = 2.2500 ;i Tailed, alpha = 0.05, df [used] = 4,30)
(Actual df = 4,35)

Title: MC Dead Creek HA Chronic - Borrow Pit
File: 3641ha2n Transform:

Dunnett's Test TABLE 2 OF 2

D42 Neonates
NO TRANSFORMATION

Ho:Control<Treatment

GROUP IDENTIFICATION
NUM OF MIN SIG DIFF % OF
REPS (IN ORIG. UNITS) CONTROL

DIFFERENCE
FROM CONTROL

1
2
3
4
5

12671
12612
12613
12638
12614

8
8
8
8
8

2.4867
2.4867
2.4867
2.4867

72 . 9
7 2 . 9
72. 9'
72. 9

- 0 . 6 6 2 5
- 0 . 7 6 2 5
- 0 . 8 6 2 5
-1.9000

O C 0 0 7 R
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Aquatec Biological Sciences1 ,.":
 i > ,*%;;"y.•,. ' ;• ' ' .••: i.'1.,: >'"

Chain-of-Custoclv^RGCord1 ; ;!

• 75 Green Mountain Drive
.1. '., South Durlinglon, VI 05-103
V'/iiVTEL; (002)000-1030

'•Iff;AX; (002) 050-3109

COMPANY INFORMATION

Nome: Mcn/.ic Curo & Associates

Address: One Courthouse lane, Suite 2

Chclmsford. MA 0102-1

Telephone: (970) <15.V^300_

Facsimile: (970)^53-7260

Contact Nome: Ken Ccriclo. Ph.D.

_COMPANY'S PRO.IECI INFORMANTON

Project Name. Ooad Creek Sediment Tox

Project Number: _99033

Sampler Name(r,):

Quote //: 3/99 Client Code;MENGUR

SI IIPPING INFORMATION

Cnriioi:

Airbill Number:

Dale Sliippcd:

Hand Delivered: No

SAMPLIi IDIiNTIFICATION

r/

- C - f - 2 .

Relinquished by: (signature)

Relinqqisljed by: (signnluie)

COI.InCTION

A-)/

GRAB _MAfRIX
,r)Ctliment

Biiilimcnl

r.cilinionl

ANALYSIS / REMARKS
ilynlalln ntlacn 10-d Survival A Growlh
Ilyitlnlln ;izltn:;i 42 cl;iy Chronic Toxicily
liiidnniniir, tuiiUms 10 d Survival K, Growth

CliiiniKiiiiu:; lanlnn.'i Chronic. I'oxir.ily

Tlytilailii iiztnca 10-d Suivival & Growth
Ilynlalln O7.lm;;i <12-day Chronic Toxicily

in Inntnn:: 10-d Survivnl A Oiowlli
:; Icittun:; Chronic. Toxicily

'ilyniiiiiii Htlnr.u Fo-ij iiurvivtil A Gmwlh
I lynlfjlln n;f(>r;fi -1^-rlay Chronic. Toxicily

Cliiiviionnir, Inntnns 10-d Survival & Giowlli
/.s Italian:; Chronic Toxicily

/lynlollit ii/.lur.n 10-d Suivival f. Gmwlh
llyttlnlln /i//(;f:;i 42-day Chtonic Toxicily

(".liiiniininii:: liinlun:; II) d .''.mvival R. Ciiowlh
i:; twitun:; (Chronic loxi(;ily

/ lynlnllit Htltir.n 10-d Survival A Growth
Hynlvlln n/.tacn 42-day Chronic Toxicily

Cliimnoiniis lonlaitx 10-d Suivivnl & Growth
.s Innlnns Chronic Toxicily

Received by: (siynalnro)

Ĵ A'Mi$J
Received by: (sig

Received by: (sigttalura)

VOLUME/CONTAINER TYPE/
PRESERVATIVE

plastic

NUMBER OF CONTAINERS

NOTIIS TO SAMf'LER(S): Wo rocommend nesting samples In Ico lo maintain 4"C during
shipment. Plenso cover sample labels with clear tape (labels are not waterproof)

Notes lo Lab: Cooler ambient temperature upon delivery: °c



Aquatec Biological Sciences
••Ghain-oftOifslocly'Rocorcl /:

'/!> <"tinmi Mpiinl.iln Oiivn
f.tmiii liuilltiolon; VI OM
tri::(no?)tmo.in.i(i

< OMI'ANY INI OHMAIH >N

MRM/II> C.iua A Ar.f.ix.i.ilf".

Addicf.r. Ono OmHhniiMi I .1110. .'.mid i>

r,hnliiir.foi(J. MA OIMJM

4r>.i i.ino
c.Minilc (O/fl) -Hi:) /WO

Cunl.K.I M.IMIC Ki-n OnHn. I'll I)

SAMI'I I 11)1 Mill ICAIION

0_. 'Z.

/

K(>lii>f | i i i! , lH!(l by (.'.K/nnliiiti)

')>*// '
* t^

' J)

(ctA(
CO

:i run.ii ci IMI OHMAIIOM

I Niinift Di'iid (litiok liodiiixinl lux

l'io|0<.l Ninnlini UOO.1.1

Ouolii II

(.()! II CIIOM
I IMI

.1/1.Ml C.liiiiil Coilii Ml NC.UK

UIII'I'IMl ; IMI OKMAIION

AiiliillNiiinhoi

DAM:

( i l(AI) l.OMI'OMII MAIKIX

I IMI:

I IMI: "

i IMI;

Rnr.ulviid hy, (xi\

Kncnivml hy: (xii

Uncoivnd hy; (r,iyiinliii<i)

l I IdivcHMl VIM;

AMAI Y:;I:; / m MAHIC;
/lynliillii iiflin.ii 10 d .'itnvlviil A (iuiwlli
I lynltilln ;itttn.i\ <V d;iy r.hioim1, loxlclly

(.liiKiiiiinni:. liiiiltiii.'. HI d !iuivlv;il .1 Ciiiiwlh
<.liiniiiiiiiin:, lriil;ui;; ('.liKiini: I d»l(.ily

I lynlolln iitlaCK 10 d !i(iivlv;il f, (iiowlh

llyultilln n>l(t<;n 4.' day C.hionic. loxli.ily
C.liiiiiiKitiiu.', litnlnn:, 10 d .'iuivlv;il f, (,niwlh

(JiiniiKiiiiii.i Ittnlitii.': (iluonlc. lovlr.lly

/lynlnlln it/lin:n 10 d !imvlv;il & diowlh

/lynltilltt tt/lnr.tt W d.'iy Ohionir. luxli.lly
('.liininnniiir. Itiiiltiiir, 10 d !>uiviviil ^ (Iiowlh

C.liiiwinnum ItiiiliiiiK Chtonir, I oxir.ily

/lyiilnllu nrttn;;i 10 cl 'iinviv;il A Gtowlh
I lynlnlln u/tni'ti W d;iy C'.hiiinir, loxlt.lly

(,/iinino/nii:; Ionium; 10 d .'iniviviil .'I (.iiowlh
('.liinHiiintii.", tt'iiliiii?. C.hioiilr, I oxlr.lly

tlynlollti ii/lt'i'.ti 10 d !'.invlv;il f> (iiowlh
/i//(d.7i <1^ diiy UiMiiiii; loxii.lly
';; tiinlnii!, 10 d ,'iinvival A (iiowlh

',1 liinlnna C.hionlr, loxiclly
NOIIir> K) r>AMI'l.l<l((r>): Wo laRonnnniiil

1 VOl.UMI /('.(IMIAINI l( IYI'1 /
PHI :;t UVAIIVI

iilnr.iic

NUMIII K or C.ONIAINI u:;

Tuo.1

I--0'

KAinpInn In Jen lo innlnlnln 4"C duilii(|
nlil|inmiil, I'ln.inn r.ovor nninpln liilinls will) cluar l,i|)o (Inbnls nrn not w,ilni|ii»nl)

Nolon lo I ;il): Coolar ninhiont Ininpornluro ti|)OM dolivnry: °C

iloc



,>;!, Aquatec ̂ Biological Seiences4>. H
' :£•).' -..:. , • ' •"•ii-'r1: •v.%Y-V:---;--'v^l*^l?l-*¥l'fn-;' "';^ ii' ' • '= ' '>;tt'*fev -T-•• ; : 'v . i : ' • . : • . . . : - . ^Chainr:q^p.u^.tpcjyil^GCpirq^:;. . -'twM';^

COMPANY INI-'ORMATION COMPANY'S PROJECT INFORMATION

Name: Men/ie Curn A Associates Project Mjiine: De;id Creek Sediment Tox

Address: One Courthouse Lane, Suite 7.

Chelmslorcl. MA 01024

Telephone: (970)453-4300

Facsimile: (970) 453-7200

Conl.icl Name. Ken Cerrelo. Pli.O.

Project Nu iilMM-: 99033

Snmplci M;ime(s):

Quote II. ;VJ)'J_ Client Codn.MlINCUtt

SAMPLE IDENTIFICATION

/S7~OX- (^ - '"^

srox-p-?-z
$OX-D-/
fM ft M-
5/'0X- 6-3
Relinquished by. (r,irinnlfit'(!) j

Relinquished by: (signaling)

CD /

COLLECTION
DATE

l() /I /
/ /

/^ /

/̂/
OA'M:

DATE. ~

Relinquished by: (xiynnliirc) DATE

TIME GRAM COMi'OSini

•/

•^

t/

//'

'--'

MATRIX

„*»,,

SI IIPI'ING IMI-ORMATION

Cnnier:

Aiibill Number:

Dole Shipped:

Innd ,_lelivp.nj«l: Yer. Mo

ANALYSIS /REMARKS
I lynlnllu ;i/_tot:;i 10 d Survival ft Growth

I lynlalln iiflnr.n 4^-d;iy Chionic Toxicily
CliininiiiiHis InnlnitK 10-d Suiviv.-il ft Giowth

CliirniidiiiiiK Innlnn:: Chionic Toxir.ily

l-ly;ilnll;i :tzl<!<;;i 10-d Survival ft Growth

1 lynl(ill;\ ,-itl(i<:;i 42-dny Chionic Toxicily
Cliiinnnnnir, lanlnnr, IQ-d Suivivnl ft Growth

CliimimtiHir, twitmi:; Chinuir. loxir.ity

1 lynlalln iiflac.u 10-d liuivivnl ft Growth
l-ly;ilall:i ;ittn<:;i 4/J-doy Chionir, toxicily

C/i/Vofirwiic.1; fn'itons 10-d Survivnl ft Growth
CliimiKjniiis tnntnns Chronic Toxicily

l-ly:tlnll;t ;i/.lnc.i 10-fl Suiviv;il ft Growth

1 ly:iloll;i :itt<>t:it 4^ d:iy C.hionir. loxii.ily
CliiinniHiHis liinliin:: !().(! Suiviviil ft (iiowlh

C.liironoiinir, Innlnn:; Chronic: Toxir.ily

lly:ilnll;< ;i//i!c;.-i 10 cl Suivivnl ft Giowlh
/Vj';i/e//.T ;itlti<:;i 4<!-rl;iy Chronic Toxicily

Cliimnnmim Innl.nns 10 (1 Surviv.-il ft Growth
Cliirnnninn.-, Innlnnr, Chionir. Toxir.ily

TIME Received by: (.'irinnlum)

ft: oo
TIME (deceived by: (siunfilam)

TIME T^eceived liy: (sir/iintum) U

'( 'i'.'l -'Ai..'^'!'. ' '••'/:•!! '".'I'̂ S Grofin Mountain Drivu

I'Tllltt'vKÎ  •'•('i''? '.'̂ ij?-0.11"1 Ourlington, VT 05103

VOLUME/CONTAINER lYI^E/
PRESERVATIVE

plastic

I g.-il

/

/

J

i

I

—

NUMD

r=..s

?to.5-

rro.^

p-°'i'

-0,5

—

ER OF

—

~ONTA NERS

. —

NOTIE5 TO SAMPI.IiR(S): Wn incoiniiiniid nnslintj snmples In Ice lo maintain 1"C (Imint)
<:hipmnn(. I'ln.isn r.ovei r-.TinpIn l.iljnls with clear (npc (labels are not waloriiroof)

Moles to L;ib: Cooler ambienl lompernlure upon delivery: °C

'> Cbofszj*,

C\<J9033V\\COC 1 Hoc
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CHAM! Of CUSTODY RECQKD
Projetl No. 5'ro]oc( Mame:

DATE:

SAMPLERS

SAMPLE 10

_J£ .̂

Cjjtnf .
lyi\0

Slnlloii Lor.nlions

Projncl Lor.nlion:

J/C<t..l'i .0 ̂ idL JZ"-//

Mo. ol
Conlnlnnrs

An.ilysor. Rnquirod

X

X

_x.

MENZIE-CURA A ASSOCIATES. INC.

1 COl/RTMOUSE LANE. SUITE 2

CIIELMSI-OHD. MA 0102-1

TEL: 970MT.3M300 PAX: 97hM53-72riO

NOTES

l Ily:

l Uy: ( U.iln Thno Remarks:

Thun Hnrrlvnil IJy: |r,l(/n.Tlnin) fl D.ili? TIlllB

fl.np tpcclviril Hy: (Slifnaliirr) 11. iln Tlnii;

orolory:

/^

Phono:

Gofilncl Person:

• o

IA



CHAIN 01 CU::,IUI>V HI C ( M U »

CD
r -j

I-IH|RI 1 No

k'/tf ft
1'iojcx.l Nniiin

(WK— '• -..«..v
 J A(/

DA.,. /0/ ' /'<"'(

SAMiM.rns /^ h ^ o - n • ) 1 f) & > A It'" ^ (V vS
SAMIM i: HI

^' , '

/ . >

C.Ct 1 J^ f . 'V

|p|hi<|ulO.pil My:

.I'lliuiiitnry:

O.iln

w/,/
vl/

A/>A^ ^

ftfiu,

"1\ •-»»('
<;«>tni«

//I .I"'1

/ ' < • ' / ( 1
/t^ Y>

v<-«
•1 fl

Urn It

4

Mnllon 1 iHiilliini

f* r ,( i P ( "<" t(-i ' tft

I
v;

D.iln

IMc

llnln

Cont;ir,( I'nrson: ^ . -^ AiMs

d

'(

/ \

.;

« ./

,;//

lllllK

Illllll

Minn

l'l(l|lll.l 1 IMillllllll.

•i.M.^r/oiUf-u.v,./1//

Mi. nl
Ciintnlniii n

"'

...

li'f.Hvml M^| ( ' 'Mf*

tnr.nlvntl lly: (Till).

'hoiio:

,A-n;>

? ' - ^
° ) d
/ v)w

X
V
V

tfllttl M)

tt \Uttn)

vr.or. K

•'

IMjull 1)(I

\(W ]'(,'}

D.'U

Onto

- -

Minn

Minn

Ilinn

MI'N^IP UMA A ASr.OC.IAII S, INC.

i couiunour.i i ANI . ,-,I/MI ;
cnri Mnronu, MA O \ H ) A

NOTIIS

<_ I C f

c- i £ ̂

Co*lp.r~ \ ^-..vBr'

l^nmnrks: el

k^l rv ' <f<^-1^

PAGII



CHAIN OF CUSTODY RECORD
\

Projccl Mo. Project Name:

OATH:

SAMPLERS /"•C I/L,

SAMPLE ID Q.ilo Comp. Slnllon Locnllons

Projocl Locnlloii:

No. of

Conlnlnors

Aoolysos Rocjiiirncl

MCNZIE-CUKA «. ASSOCIATES. INC.

1 COURTHOUSE LANE, SUITE 2

CIIELMSFORD. MA 01024

TEL: 970M53^1300 TAX: 070/45.1-7200

NOTES

T 'bC-

H
X

X
U

tnl1(irjulilin«l tly: (r>tt|iiA|iit nInlliiyumioil lly: (r>l(

IGtW^ilA
Dy:

Oaln

(iii-.nlvnd lly: (r.l||n.ilui n)

Tlinn Inr.nlvctl lly: (r>l(/n.ili)ir)

Tlntn

ll.llll
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Amphipod (Hyalella azteca) Chronic Toxicity Test Day 28 Survival and Dry Weight Data
Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek

Test Start: October 19, 1999
BTR: 3615
Day 28: November 16, 1999

. 11/16/99 Repick Total
f Sample Repl. # Alive Init. Repick* Init. Surv

12546

4?

12547

/

12548

A
B
C
D
E
F
G
H *
1
J
K
L

A
B
C
D
E
F
G
H
!
J
K
L

/O

ID
C?

f\
10

iO
\o
""-f
t\
q
lo

Ĉj

16

10

f
"7
(\
q-Htb*
If

10

A 1 10
B \0
C 4: J2>
D 10
EI*»*
F
G
H
I
J
K J
L

<̂Y

\£>
10

49y
10

R6
~^Cr-
££>
^ Qr-

v l̂Gr-
^Tfll
TTTs
xis-
R^>

.^fif

^1 -̂
^Gr-

fck

^ fe>RC>
7Tn
"1TT\
"]7r>
^ ̂ x-
KfS

C^̂ ""'
' -^^ W^<^~

^^ l̂
TYn

TTD

5? ^^6-
^&>
RC>

— r<5-

K£>
t^Q-
•mo
"]Tv\
1̂̂ >

iTh

—
- —
o
^-

—
—

—

—
0

— -

—

—
—

- —
—
— •
—
— -
—
. — — -
0
—

—
—
—
- —

—

-
^ —
—
O
—

— -

• —
, .

R£>
,

• —
• —
- —

—
—

- —
• —

—
—
^~

- —
K£>
- ~~

R8,
—
—

- —
- —
—

____
—

• —
—

•— •
^—

' —

- —
—

10 K.&

\ &
O

¥̂
Cf

[A
IO

-3-
Y

/o

^
^jO

&
10
9
-7

*̂?
5"
/O

IO
to

JiT
li>

ô

/£>
10

/O

^

^JO.

#
Weighed

-

-

-

-

-

-

-

-

(0

c\
3

-
-
-
-
-
-
-
-

9
3
5
\ O

-
-
-
-
-
-
-
-

ID
Of

G(

10

Init Pan
Wt.

- -

-

-

-

-

-

-

-

•24-5^
3435
^5"-4J
zb.^

-
-
-
-
-
-
-
-

-33 .55
a3.G?S

W3-0?"

•34-kO

-
-
-
-
-
-
-
-

•3%.JO

3.4 • { Cf
3=HS3^
^25.52_

Total
Dry Wt.

-

-

-

-

-

-

-

-

3a. 3^>
•50.^3
"5. \ <?'<y//

D 1 . iS o

33.5'-?

-
-
-
-
-
-
-
-

9^-4^
51 -°l~^
O ^l ̂  /I

D <x c> ̂

-

• -

-

-

-

-

^ -

-

32 °\^-
30,9 /
S3l.3ir
50- ?4

Balance QC: Initial (20 mg = 1 3.^^ )^\ Final (20 mg = J<W>T ) Balance Asset #:
Date/time In "jjfr' it ocTemp(°C) <$QffCln\i. JTY\ Date/timeout (G,:«J i.].viTemp(0C) <^\u Init. 77>\
Comments: Organisms in Replicates A - H transferred to water only exposure. Organisms in Replicates 1 - L to dry weight analysis.

^
Reviewer: /-I Date: flJy ĵ'fc

"S ^ SfcS^odTj^o o ̂ d ^~Jf. u \ ,14.̂T^ »u \TJnct.'V^/ite
haday28.doc W ' ' l" 6 ->***»•« -1 IfV '
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont
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Amphipod (Hyalella azteca) Chronic Toxicity Test Day 28 Survival and Dry Weight Data
Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek

Test Start: October 19, 1999
BTR: 3615
Day 28: November 16, 1999

Sample Repl. # Alive
11/16/99

Init.

12549

12550

12551

A_
J3_
C_
D_

_§_
f_
G_
H

J<^
L

A
B_
C
D

H

J_
K_
L

A
B

D

H

K

8̂
in

\o
IO

q

AG

im
tm
im

Repick #
Repick
Init.

Total
Surv

o

o
O

-te-

io
41
IO

IO

o

C?

(D

R.B

7)71

TTn

TTTN

%

0

0

0

(0

P

u

(O

7

Co

(o

#
Weighed

Init Pan
Wt.

10

.3-
JJL

- 35"
. 0*3

53.15
E0_

Total
Dry Wt.

33.

BalanceQC: Initial (20 mg = Final (20 mg = \Li.ci<^) Balance Asset #:
Date/time lnji},2y lb«Temp(°C) Init. Date/time out ,t.icTemp(°C) Init.
Comments: Organisms in Replicates A - H transferred to water only exposure. Organisms in Replicates I - L to dry weight analysis.

Reviewer:
haday28.d

^ --- "\ Date:
ofe- - '.

Laboratory: Aquatec Biological Sciences, South Burlington, Vermont
O O O O S n



Amphipod (Hyalella azteca) Chronic Toxicity Test Day 28 Survival and Dry Weight Data
Client Menzie-Cura & Assoc. i Project: 99033 Dead Creek

Test Start October 19, 1999
BTR: 3615
Day 28: November 16, 1999

11/16/99 Repick Total
Sample Repl. * Alive Init Repick # Init Surv

12552 | A j #
I B1-̂  2-
|C f

D "=r-

j E %
IF 5"
!G « ^
!H \ 1
', ' i •

J 1 J

1 K 1 <^
S L [ JT

A
B li

C
:D
E
F
G
H
1

. J 1
K i
L i]

P

A t
B
C
D
E
F ;
G
H /
1 i /
J
K i
L

~m\ \ G ^& 1^1 •§
(*& . c> -3G-»hr ^-~
R6i l <O '^6^'l/d- ^

T)̂ n O ^6>'/ni 7
fltf> i O d6'14/^ ^

d&- ! O R.B"/rJ -5"
TTn ; o ^Wn ^
K O i T^> ^ D*/fl '"T

TY* i 7s , ' 4
^^> ! ^ / 3
T)T^ r, / , 4-
^3(S^ i C 7 S"

l '

i

:

/
/

/

/

S \

/

/
s

' / i
/ '

/ i
/

/ i
/

/

\ •

9 Init Pan Total
Weighed Wt Dry Wt

:
:

-

-

-

!
ii

4- \34 ^

3 23-53
"r* ^4 Qf*-
5 î.C^

'

/ ~
- /

/*
/ -

-
-
-

-

-

-

-

-

-

-

-

3C-.9 7-
3.G.4^7
3^.45
3^.3^

-
-
-
-
-
-
-
-

;

!
;!

:

i

~

; - '.

:

-^

•̂

Balance CC Initial (20 mg = I9-9V ) Final (20 mg = [ '^.Hf) Balance Asset #:
Date/tone In i«ii» ,. "TempfC) ^c'~ Init T>^ Date/timeout ^ ,„- -Temp(cC) >^\ Init. 777-,
Comments: Crgarusms in Replicates A - K transferred to water only exposure Organisms in Replicates 1 - L to dry weight analysis.

Date

Lasxxatory Aquaiec Batogcai Soences. Soutti Burwigtcxi Vermont O O O O S 7



Amphipod (Hyalella azteca) Chronic Toxicity Test
Days 35 and 42 Survival, Reproduction, and Dry Weight Data

Client: Menzie-Cura & Assoc. rProject: 99033 Dead Creek
Test Start: 10/19/99

BTR: 3615
Test End: 11/30/99

Day 35
(11/23/99)

Day 42
(11/30/99)

Sample Rep
#

Adults

#
Neona

tes
#

Adults

#
Femal

es
#

Males

#
Neona

tes
#

Weighed
Init Pan

Wt.
Total Dry

Wt.

12546 A_
B
C_
D_

JE_
_F_
G_
H

1CL 03

-P-
if 2. r £_

5"
0

4 -5T

31-05

30-14-
31-54-

30.00

12547 A_
B_
C_
D_
E_
F_
G_
H

\0
15 u?

5
4-

O

4

10
O
0
O 30.̂ 4-
O

30.

12548 A_
JB_
C_

JD^
JE_
F_
G_
H

°\0 (o L
d

\0
13 TiJ-

O O
\ 0 [3

S?
f I 3-

3

39

31. 4f

12549 A
B

D

H

1A. 5" 3" 15
e' (i?

3 3L|

62 9
a

I f

b
L

30-?

32.39-

Day 35 Initials/ Date: -{|/W Day 42 Initials / Date: ~Tfr\
Balance QC: ; Initial (20 mg = ^0,0\

^Date/time ln/i/3Qfe:</0Temp(t'C)
Final (20 mg = Balance Asset*:

Date/timeout jfc'.jo tail Temp(°C) ^° Init."^

Reviewer:
had3542.d&c_.
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont 0 0 0 0 3 8



Amphipod (Hyalella azteca) Chronic Toxicity Test
Days 35 and 42 Survival, Reproduction, and Dry Weight Data

Client: Menzie-Cura & Assoc. Project 99033 Dead Creek
Test Start 10/19/99

BTR: 3615
Test End: 11/30/99

Day 35
(11/23/99)

Day 42
(11/30/99)

Sample
ReP *Adults

Neona
tes Adults

*
Femal

es
n ] Neona

Males i tes Weighed
Init Pan

Wt
Total Dry

Wt.

12550

B
C
D

H

I 0 O £
°

3 /r
10 0

Afc-5/

29,01
II IO o lo
io 4

FT ,2. 30

12551 _A_
_B_
C_

_D_
_E_
_F_
G_
H

0 3 ( o

4-

3 ±
o

" -S/.09
. a

A. 3I-&4-
(0 10

3 5-
12552 A

J^
C
D
J_
_F_

_G_
H

~=h 0 O
O o

s
*>

*

0 0

0

B

D

H
Day 35 Initials / Date i| : Da/42 Initials /Date:

Balance QC. Initial (20 rr>g =
Dalertjme In Temp(3C)

Final (20 mo = Balance Asset #:
I nit. Date/time out :« ;c ^ TennpC^C) Init.

(̂ j Date

La£otait>i>- A^satec Btoiogical! Soences. South Burfington. Vemxxit



Hyalella aztec, Chronic
initial Weight Results
10/19/99

Menzie Cura
Dead Creek

99033

BTR3615
Aquatec Biological Sciences

Initial Dry Weight Data

Replicate
1
2
3
4
5
6
7
8

#
Weighed

10
10
10
10
10
10
10
10

Initial Boat
Weight

(mg)
34.93
39.47
33.28
31.92
35.86
31.28
36.13
40.46

Final Dry
Weight

(mg)
36.75
41.06
35.05
33.69
37.65
33.01
37.90
42.30

Mean Wt.
within Rep

(mg)

0.182
0.159
0.177
0.177
0.179
0.173
0.177
0.184

Mean Wt.
Reps I-L

(mg)

0.176

O C 0 0 3 0



Hyalella azfeca Initial Dry Wt

Project:
Culture ID:

.4 fi irs 1 1 9
/<?/,!. '

f?/lhrr1 1 C- ,
Age: *7 j

Replicate
1
2
3
4

Number of Initial Pan Weight j Final Pan Weight
Organisms weighed (mg) i (mg)

10 3^ . °i zi? \ 3te. ̂ s~
10 zc> u-y^_ i *-/} . c^>
10 i _f- ^7? 35~.oS-
10 ! 3/.^bc-^ : 33 ^9

5 I 10 35 *5r- 37.2,5-
6
7
8

Initials:
Date:

10 : 2, 5^6? Z33.O]
10 .3̂ :. /X 9 3?- ?O
- • / * • ' " • ' ' • ' - < - ^
' *^ ^"^^v " ; L* <„' '- *it3i£ i ji • ^^O

I

Balance QC: Initial (20 mg = 'ma' !2C ^g = f ^ . ' Balance Asset #:
Dsietime out

Comments:

Date /

Aouatec Bwtogical Sciences So«tn Burfcngtor.



Organism Holding and Acclimation

Species: Hyalella azteca
Supplier: ARO
Apparent Conditon: Excellent

Date Received: 10/15/99 No. Rec. 900
Hatch Date: 10/12/99
Culture ID: 10/12

Acclimation / Holding Procedures: Transfer to holding culture boxes, add laboratory water.
Acclimate to water to be used for testing (sediment overlying water formulation). Aerate lightly.
Water change once (50%) weekly.
Daily Feeding: 1:1 mix of Selenastrum IYCT, 1-3 ml (maintain hint of green algal coloration on
culture box bottom). Also, pinch of ground Tetrafin/Ceraphyll. Do not allow excess food/fungus
to accumulate.
Monitoring: Examine over a light box daily, record apparent condition. Temperature daily; pH,
D.O, on Mon., Weds., Fri., (miniumum). Conductivity weekly.
Test starts: record date, time, initials for sediment test and SRT test starts.

1999
Date Fed Temp pH D.O.

Cond
uct.

Water
Chg. Age (Days) Init.

* . n «

10/15 \*£)^ /£t9 /

10/16 ^crs^4 la^L"?-

Wd^d' 3 ^S
lv /

4
^Jf̂ L

10/17 yctkJL /P3il̂ - S.I T,^ ) ft(j£>
'

10/18 riW"" •^0.4 f

5 <Î ?

ddLerf 6 ( f

10/19 -*=s=*~ \£%,U\ 5.0 S"̂ ^0 7 h^

10/20 8

N = normal, appear healthy. Record # dead if any observed.

Sediment test start (Date/time/lnit.) \omM I^'D° SRT test start: (Date/time/init.)
if -tc-v-

Aquatec Biological Sciences South Burlington, Vermont
haacclim.doc 00009?



Aquatic Research Organisms

DATA SHEET

I. Organism History

Species:

Source: Lab reared I/' _ Hatcherv reared.

G J

Field collected.

Hatch date /O//'3-J9Q Receipt date.
' X *

Lot number JO /^/7 //ft Strain.,

Brood Origination

II. Water Quality

Tempera-ure

pH 7- Lf

III. Culture Conditions

Svsterr.:

"C Salinity ppt DO //

Diet: Flake Food__^ Phytoplankton Trout Chow_

Brine Shrimp Rotifers Other

Prophylactic Treatments:

Comments: O^/D &

IV. Shipping Information

Clientient: /) ^ t/

Carrier:

ft/CfoM&S of Organisms:

f \^ _ Date Shipped:

x Bioloist:.

1-800-927-1650
PO Box 1271 • One Lafayette Road • Hampton. NH 03842 • (603) f) T



€ C
Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: Menzie-Cura & Associates

Sample

12546

12547

12548

12549

Parameter

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity

r ( c)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

Init./Date(1999):

Project: 99033 Dead Creek BTR: 3615 Test Start 10/19/99
Day of Analysis

0

2

7

3. 1

.8

7-2

tS~o

23- Z

7.C,

6- •T

43 o

23- ^t

7-7

6 .L •

4^0

2J.Z

73

G fJ
• o

3^o
10/19

1

ur
£<

f^oX

VL-l.'

—

S^ff
X

2Z$0

—

f^*y~T^ jriJr

X

22U\3

-?

<£^
X

10/20
CT

2

Cac(
— ~~

~?,o
X

"3^-3
—

5~r5"
X

£X2x'-f

—
6^,0

X

V} .-)
(̂T oC

.

X̂

(̂S-

3

S%&

T'71

(2?.A
X

7-5
5". |

X

7-^
5-. 3

X

TT
ip

X̂

m

4

2%^
. —
—
X

- —

—
X

—
X

—

—
X

^g-

5

xj^i^Q

—

X

—

X

• —

• — •

X

—

—X
15(

Or

6

7̂,6
£/
X

7.^
DA/

X

y.b"
^ "f

X

7 ^
t,1/'

X

^

7

'x^"

300

5/0

^>oo

30

Wl

8

^^

^^5:̂
X

^5"
5".a

X

7.5-
S"-5

X

?-0

(p.O
X

m

9

3^%^

X

X

X

X

m

10

^^
7 *̂ *1/ L-*

tf%
X

^^

5.7
X

2^X

^-^
5^

X

2^85-
5.?

X

J9£9

Comments: Measured temperature is a measurement of a representative beal&r placed within the test array for this testing group.
Measure D.O. and pH 3 times weekly, conductivity once weekly. Collect ammonia, alkalinity, and hardness samples on Days 0, t*r2dr4C£enu1 cud uf leal.

Review: i Date:
haenvchr.doc^
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: Menzle-Cura & Associates

Sample

12550

12551

12552

1254$'

Parameter

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

Init./Date(1999):

Project: 99033 Dead Creek BTR: 3615 Test Start 10/19/99
Day of Analysis

0

22.1

7.9

7.3

380

li.l

380

It.o

-!.(,

8 7

4-Z^

10/19
r-r~

1

22%

~~t

X

22.2.

'x

ll-\

7^2-

X

.... -X'

JO/20

2

<UJ>

X

X

9-2.I
—

1,5
X

.̂-—
X

1P(24

3

&s
X

„
X

,.?-
7.̂

X

^"
X

10/22

4

X

—

X

**

- - - -

. —
X

-^-^

X

' w~fE-

5

X

—

X

v_

X

_„_

X

Ay&

6

•̂ i C1

/ ' O

X

1!
X

""7 ^

"7-^
X

==-——•

X

.10^25

7

W^

J5ST

^^

7 ;̂
s<§r'
,?oo

300

yyft

8

7-?
S"7

X

1 • 1

's.v
X

^-9
7.4-

X

X

1M

9

X

•

X

X

X

w

10

"**!&
so
ar?

X

p«l Bs
.s

5!S
X

^^T?
m
(tf

X

X

1^?Comments: Measured temperature is a measuremenT/of a representative beajce'r placed within the test array for this testing group.

Pate:Review: __
baenvchr.dod
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

cr



< < c
Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

{Project: Menzie-Cura & Associates

Sample

12546

12547

12548

12549

Parameter

T(°C)

pH

DO (mg/L)

Conductivi
A-vH

ty

T(6C)

PH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity
A-H4
T(°C)

pH

DO (mg/L)

Conductivity
A^rH

Init./Date (1999):

Comments: Measured temperature is a

Project: 99033 Dead Creek BTR: 3615 Test Start. 10/19/99
Day of Analysis

11

X$A0

'

X

°̂ 3

— -
X

%fc
— r

,

X

^^\
— .

-—
X

^m

12

$$fi

s^

~^~~
X

^

^
X

-^
^-

X

--
^
X

ISfttr

13

&>$

^\*3
X

~J f~~
,•

7.0
X

7<S
'4(3

X

^
^X̂

uv^

14

2%&

2^?

3 /̂

1&?

^/
11/2
•<m

15

%^>

6̂
X̂

"7't
^ (3-

X

^S
S3

X

•9,7
£»y

X

t̂io^

16

^\
— r

— •

X

—

-••

X

--

—
X

X

.11 A
*

17

W '
7$ '
^f

X

7^

^fX

^>x

ffil
x

'7 7
(̂X

I I / *

-I-L

I

18

'%
'
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measurement of a representative beaker placed within the test array for this testing grou .̂
Measure D.O. and pH 3 times weekly, conductivity once weekly. Collect ammonia, alkalinity, and hardness samples on Days 0, 14, 20, 'in, jni.l uinl uf ln'.l_

^haenvchr.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: Menzle-Cura & Associates

Sample

12550

12551

12552

Comments: Measured
Measure D.O. and pH

Parameter

T(°C)

PH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity

Init./Date(1999):

| Project: 99033 Dead Creek BTR: 3615 Test Start 10/19/99.
Day of Analysis
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•
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temperature Is a measurement of a representative beaKer placed wit
3 times weekly, conductivity once weekly. Collect ammonia, alkalinity
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r, and
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•
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i? /̂
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X

X

;M/9

e test array forfhls testing group?
hardness samples on Days 0 J A in Ad ~ir

1-8 crCJ

Date: /Review: __
haenvchr.docv

L-' ->ratory: Aquatec Biological Science*, South Burlington, Vermont
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Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: Menzie-Cura & Associates Project: 99033 Dead Creek

Sample

12546

12547

12548

12549

Parameter

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

Init./Date(1999):
i

BTR: 3615 Test Start 10/19/99
Day of Analysis
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11/1B/

32

H5<4

X

X

X

X

it£^
Comments: Measured temperature is a measuYement of /representative beaker placed within the test array for this testing group. "'
Mnnr.urp H o nnrl nH 3 times weekly, conductivity once weekly. Collect ammonia, alkalinity, and hardness samoles on Davs 0. 1^1. 31. 38. a&rrand end oftert.

Review:
haenvchr.doc

Date:
-ze tr

Laboratory. Aquatec Biological Sciences, S.outh Burlington, Vermont



Am phi pod (Hyalella azteca) C

Project: Menzle-Cura & Associates

Sample

12550

12551

12552

Parameter

T("C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

Inlt./Date (1999):

)verlying Water Environmental Monitoring: Chronic Toxicity Tests

| Project: 99033 Dead Creek | BTR: 3615 Test Start 10/19/99
Day of Analysis
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Comments: Measured temperature Is a measurement of a "representative beaker placed Within the test array for this testing group.
Measure D.O. and pH 3 times weekly, conductivity once weekly. Collect ammonia, alkalinity, and hardness samples on Days 0, 14i 31| 28. 36. and ond of toot,

Review: ^v.J Date: _
haenvchr.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont
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Amphipod (Hyalella azleca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: ft/Ienzie-Cura & Associates

Sample

12546

12547

12548

12549

Parameter

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity
tt+H- mmm

f(°C)

pH

DO (mg/L)

Conductivity

t(°C)

pH

DO (mg/L)

Conductivity
Ptfh /frwr^

!nit./Date(1999):

Project: 99033 Dead Creek BTR: 3615 Test Start 10/19/99
Day of Analysis
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Comments: Measured temperature is a measurement of a representative beaker placed îthin the test array for this testing ^jroup.
Measure D.O. and pH 3 times weekly, conductivity
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^.9^
23%

^fe
"7-S
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9-?

"7-?-

^9 /̂

^1-

^
°̂ /

^
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-
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once weekly. Collect ammonia, alkalinity, and hardness samples on Days X}, 14, 24-, 28, 36, and end uf test.

•o
c'D
CD

3 Date.Review:
haenvchr.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont
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Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: Menzle-Cura & Associates

Sample

12550

12551

12552

Comments: Measured
Measure D.O. and pH

Parameter

T(°C)

PH

DO (mg/L)

Conductivity

T(6C)

PH

DO (mg/L)

Conductivity
/ ) tti Jnivwi'

PH

DO (mg/L)

Conductivity
ti il-l IfWfo •
T(°C)

pH

DO (mg/L)

Conductivity

Init./Date(1999):

] Project: 99033 Dead Creek | BTR: 3615 Test Start 10/19/99
Day of Analysis
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temperature is a measurement of a representative beaker placed'withln the test arra

3 times weekly, conductivity once weekly. Collect ammonia, alkalinity, and hardness
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samples on Days 0 ,-14721', 28, •Wr

u

-.. — — -. —-~

'

anel end of test.

Date: _f_Review: C \
haenvchr.doc
L?' -atory: A qua tec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) Chronic Toxicity Test Day 28 Survival and Dry Weight Data
Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek

Test Start: October 20, 1999
BTR: 3622
Day 28: November 17, 1999

1 11/16/99 Repick Total
,/ Sample Repl. # Alive Init. Repick # Init. Surv
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Balance QC: Initial (20 mg =-A J <\ .<? $ ) Final (20 mg = ) Balance Asset #:
Date/time I nilJB /?:ooTemp(°C)%o Init. ctrr Date/timeout \ \ \ # \ \(e ̂ Temp(°C) Si Init. 77^
Comments: Organisms in Replicates A - H transferred to water only exposure. Organisms in Replicates I - L to dry weight analysis.

Reviewer: VJ
haday28.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont n io2



Amphipod (Hyalella arteca) Chronic Toxicity Test Day 28 Survival and Dry Weight Data
Client: Menzie-Cura & Assoc. , Project: 99033 Dead Creek

Test Start: October 20, 1999
BTR: 3622
Day 28: November 17, 1999
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rf~
V / Date

S^J f\ O'N



Amphipod (Hyalella azteca) Chronic Toxicity Test Day 28 Survival and Dry Weight Data
Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek

Test Start: October 20, 1999
BTR: 3622
Day 28: November 17, 1999
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Balance QC: Initial (20 mg = 3Q.OO) Final (20 mg = <5OCO ) /̂ Balance Asset #:
Date/time In Temp(°C) Init. Date/timeout n/59 i</.5?Temp(0C) & Init. ~f]T\
Comments: Organisms in Replicates A - H transferred to water only exposure. Organisms in Replicates I - L to dry weight analysis.

Reviewer:
haday28.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azfeca) Chronic Toxicity Test
Days 35 and 42 Survival, Reproduction, and Dry Weight Data

Client Menzie-Cura & Assoc. Project: 99033 Dead Creek
Test Start: 10/20/99

BTR: 3622
Test End: 12/01/99
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Re -̂er <^n** flAlA-A/£ *T*J_

laboratory Aqtotec Botogocal Soences. Soutn Burkngton Vermont
o

Inrt. l̂ y\

se

C'0105



Amphipod (Hyalella azteca) Chronic Toxicity Test
Days 35 and 42 Survival, Reproduction, and Dry Weight Data

Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek
Test Start: 10/20/99

BTR: 3622
Test End: 12/01/99

fc^

Sample

12593

Rep

A_
B
C_
D_

_E_
f_
G_
H

12609

12610

12615

A_
_B_
C_
D_

_E_
f_
G
H

A_
B_
C_

_D_
_§_
f_
G_
H

B

D

H

Day 35
(11/24/99)

#
Adults

\O

#
Neona

tes

O
o
0

O
o

5

0

10

,5"

5"
5

Day 35 Initials / Date: || a4-Wl_/T7

0
15

0

i

<b

0
0o
o

O

Day 42
(12/01/99)

#
Adults

/O
8

#
Femal

es

5

6"

(b
•2,

(a

G?

Ifo

/O

3
5"

G
3

5

a
4

5

5"
4
10
5"

0

3

#
Males

G

4-

4-
±_

O

4-

5
6

6

O

0
3

#
Neona

tes

O
O

/o

5"!

O

4k

4-
3

O

O
4
O

0
0
O
10

#
Weighed

Init Pan
Wt.

otf.Hflfe

J O

io
/fl

Day 42 Initials /Date: \^\}\qqm

Total Dry
Wt.

3).
30.

Wo.

. a
30. teg?

Balance QC: Initial (20 mg =
Date/time Inuli it.:30Temp(0C)

Final (20 mg =
Init. Date/time out

Balance Asset #:
\\c- ^Temp(°C) Init.'̂

Reviewer: Date:
had3542.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

. /T—.



Hyalella azteca Chronic
Initial Weight Results
10/20/99

Menzie Cura
Dead Creek

99033

BTRs 3622/3629
Aquatec Biological Sciences

Initial Dry Weight Data

Replicate
1
2
3
4
5
6
7
8

#
Weighed

10
10
10
10
10
10
10
10

Initial Boat
Weight

(mg)
33.82
37.73
4253
4006
43.76
40.22
30.44
3871

Final Dry
Weight

(mg)
34.48

38.35
43.23
40.54
44.43
40.73
30.89
39.37

Mean Wt
within Rep

(mg)
0.066
0.062
0.070
0.048
0.067
0.051
0.045
0.066

Mean Wt.
Reps I-L

(mg)

0.059

P <-• o 1 f« *7». ^ I



Hyalella azteca Initial Dry Wt.

Project: ^ $&• ^R^mYs /O/3 -OJ
Culture ID: Hrt. <M5Up if> fV

qq
(461 ' 'Age: -7A

Replicate
1
2
3
4
5
6
7
8

Initials:
Date:

Number of
Organisms weighed

10
10
10
10
10
10
10
10

Initial Pan Weight
(mg)

33.57?
«??. 735-
ia. 5=2^-
^D. ^3
^,2,. 15%
HO - ̂ 25-
3rt,V3?
J^. 7^)^'

Final Pan Weight
(mg)

3V. V?
3S.-3<:
VS.SL^v/fi-

Vfl,$4/
^Q.H^
^,-^s
3o.^?

3?. -39-

HI*
Balance QC: Initial (20 mg = jQ, ?/
Date/time In f^ :̂sDTemp(0C) bicC
Comments:

^ ) Final(20mg=/9,?^ )
_> Init. J^> Date/time out /dj

" 1

Balance Asset #:
' /a;a>Temp(0C) %t> InikJcS-

Reviewer:
haintwt.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Organism Holding and Acclimation

Species: Hyalella azteca
Supplier: ARO
Apparent Conditon: Excellent

Date Received: 10/15/99 # Rec. 1000
Hatch Date: 10/13/99
Culture ID: 10/13

Acclimation / Holding Procedures: Transfer to holding culture boxes, add laboratory water.
Acclimate to water to be used for testing (sediment overlying water formulation). Aerate lightly.
Water change once (50%) weekly.
Daily Feeding: 1:1 mix of Selenastwm IYCT, 1-3 ml_ (maintain hint of green algal coloration on
culture box bottom). Also, pinch of ground Tetrafin/Ceraphyll. Do not allow excess food/fungus
to accumulate.
Monitoring: Examine over a light box daily, record apparent condition. Temperature daily; pH,
DO, on Mon.. Weds., Fri., (miniumum). Conductivity weekly.
Test starts: record date, time, initials for sediment test and SRT test starts.

1999
Date Fed Temp pH D.O.

Cond
ucL

Water
Chg. Age (Days) Init

10/15 . 0
*rr

10/16 J 3

10/17

10/18

10/19

10/20 J7

10/21 9.0 8

* N = normaf. appear healthy Record # dead if any observed.

Sediment test start (Date/time/lnrt ) { Q/^o/yf SRT test start: (Date/time/inrt.)

Aquatec Biological Sciences South Burlington, Vermont
haaccJoiudoc



Aquatic Research Organisms

DATA SHEET

I. Organism History

Species: X/V G / & /S<3 rt 2.

Source: Lab reared_j4^1_ Hatchery reared
•

Hatch date /O

Lot number_/£?/o

Field collected.

Receipt date.

Strain_

'CBrood Origination.

II. Water Quality

Temperature QJ*7 °C Salinity ppt DO.

pH 1' Lj Hardness±/^2 ppm

III. Culture Conditions

System:.

Diet: Flake Food

Brine Shrimp

Phytoplankton

Rotifers

Trout Chow_

Other

Prophylactic Treatments:

Comments: O^/J /?/

IV. Shipping Information

Client: ftV

Carrier: C V"

of Organ

Date Shipped:

isms: hOcfl

• « \°

1 - 800 - 927 - 1650
PO Box 1271 • One Lafayette Road • Hampton, NH 03842 • (603) 926-1650



Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: Menzlo-Cura & Associates

Sample

12589

12590

12591

12592

Comments: Measure^
'Measure D.O. and pHv

^ ^— •?

Parameter

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity
(V^IRflrtifl i f\1 li

T(°C)

pH

DO (mg/L)

Conductivity
f\ti\mmifl 1 At H

T(°C)

PH

DO (mg/L)
4*.

Conductivity

Init./Date (1999):

temperature is a measu
3 times weekly, conduct

' ,~ / - /.

Project: 99033 Dead Creek | BTR: 3622 Test Start 10/20/99
Day of Analysis

0

3afl.
9-B
6.?
100̂

323
71

6.?
400,

7-7
'» v£>

O6' ̂  X

$nn
vity

1

9&0
—

5", 9
X

_21 \
—
6.3

X

731
X

/j/i »/

X

19/̂ i

2

-J^
?-^

S"Y
X

9-V
fi..X

X

X

X

10/22

3

,

—-

X

—

• —
X

X

X

w^OVS3

4

**̂ n

.̂

X

—

..._.....

X

—

w&r

5

ypja
î
C.^

X

3lL
X

7-7

X

7^

X

-10/25

ent of a representative beaker placed within the test arra
once weekly. Collect ammonia, alkalinity, and hardness

6

^^
—

X

X

X

X

1JJW

7

2<&f

^7
6./
330

£%r̂
7-7
^ -/
320

'•*•(?

75.

.MO

^-?

^ ^3I5

W

8
^_ ^k

*

X

5 f̂

X

X

X

1JM?8

^

9

cW^

7-^
/^/

X

^5^
'^f?5.9

X

"5^J
^.?
7.̂

X

* l̂
^?
[>.?

X

1}
^Tor this testing grou .̂

2^6

e_

10

X

A'^—̂
- —

X

.j5^

X

**%,
- —
c^-

X

^

-

<r~
Revievw: "(/"jTDate: _. ./.fr
haenvchr.doc ^~^ '
L-*"<ratory: Aquatec Biological Sciences, South Burlington, Vermont



€ C
Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: Menzie-Cura & Associates Project: 99033 Dead Creek

Sample

12593

12609

12610

12615

Parameter

T(°C)

pH

DO (mg/L)

Conductivity
filrvmoruft i ftvU

T(°C)

PH

DO (mg/L)

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity
bulimia -t frt 14

T(°C)

pH

DO (mg/L)

Conductivity

Init./Date(1999):

BTR: 3622 Test Start 10/20/99
Day of Analysis

0

aa?i
7.^
5".S

400,
«pa3
•?.s
4-G
42fy
33.0
~~7 C>
7 ()

6.9
5Q(V
33 \
•?4
?^

^0(V
10/20
'y\\^-

1

^^^"^ /

S7 "̂ C^" ^*

—

5",'̂
X

fy^} i
^c/t(

• —

,̂5~
X

>o o /
^^(O

-

&<0
X

i

^j?^ '
^

?^
X

<1iV

2

-:f?

(^.^
X

?-G
S-|

X

^^
6?-0

X

:^^
7^

X

'1-̂

3

-—

--

X

'

X

-^
—

X

-^
-^

X

m-

4

—

—
X

—

»
X

—
-—

X

— -

-/

X

32*

5

7-V
X

7/7

b^
' X

7^/

X

Tfr

X

10/25

6

X

•̂

X

X

X

w

7

^7#
6,̂
5^0

^-S
S3
350

^-T-
6-^
3^^

7/f
'?.<i|-

^^
W

8

'

X

X

X

X

1JP

9

&o
X

<2!̂
?v
57

X

^x^fcix*!^

^•8
6.£L

X

9x^i
"7S
(b-8

X

rWQ

10

r̂
— -

^ —
X

9/̂ 2

— ^
X

x^?

X

5^<j
. —

X

1CO)

Comments: Measured temperature is a measurement of a representative beaker placed within the test array for this testing group.
Measure D.O. and pH 3 times weekly, conductivity once weekly. Collect ammonia, alkalinity, and hardness samples on Days 0, 11 1 20, 10, ond and uf test.

^ / / 2-6 CT~

CD
CD
CO
I—*
V-J>-

fO
Review: Pate~._i2^2^
haenvchr.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

I Project: Menzle-Cura & Associates (Project: 99033 Dead Creek " | BTR: 3615 Test Start 10/1099
Day of Analysis

Sample Parameter 11 12 13 14 16 16 17 18 19 20 21

12589 T(°C)

Conductivity
A-VH

12590

12591

T(°C)

pH

DO (mg/L)

Conductivity
A{\\

c 7,9 ..7SL
T.o

T(°C)

PH

DO (mg/L)

Conductivity
/f*Tl

7. 1

12592 T(°C)

pH

DO (mg/L)

Conductivity
7,6

Inlt./Date(1999): jj^l^1^^ llJfeH1^. I11/! IU^» lM\ l^ IW\ l1^ I
Corprpants' Maasiimd lemperaturB Is a measurement of a representative beaker placed within the tk&lJarray'for this testing group.
Measure D 0 and pH 3 times weekly, conductivity once weekly. Collect ammonia, alkalinity, and hardness samples on Days 0, 1-̂ 30. 40, and end of test. |

, , 2-6 (T—

Roview: C-.J- Date: -
haenvchr.do?"^^
Laboratory: Aquatec Biological Science*, South Burlington, Vermont



C € C
Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: Menzie-Cura & Associates Project: 99033 Dead Creek BTR: 3615 Test Start 10/19/99
1 Day of Analysis

Sample

12593

12609

12610

12615

Parameter 11

T (°C) ^^fT

pH r^PjPT i /
DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

Init./Date(1999):

X

X

X

X

^34

12

~?v7~
*?<

K

~i

^
X

Vr£>

<£5
X

^7
£<f-

X

7$
<ttf

X

^(fe^

13

[?
*

X

X

X

X

-1AjfL

14

~?$

(o$
r̂

1,5
5-9

"?<%
6.(jp
^e^
x**̂ 1/™V.

*"̂ 1 ^™

^<>
y&r-

15

X

X

X

X

U/4.J

16

7.f
X

74

£3
X

7-7
£iT

X

fjr
7,/i

' *i
11/51/

67

17

*

X

X

X

X

11/6

18

•

X

X

X

X

yfi\

19

"M

"ffO
X

1,V
dvS

X

«—J _--J

\O\ ^J
X

^~7,^
X

iSfr"

20

7,9

^.S

3^v

7-4
^ • ^^*

^^
•7.7-
(b-4
^^c/

9:?

7.4-
32$<xr

/^s
tj
^

21

T-?'
(&. |

X

1--4
4-fe

X

"JV •/"

c5 ^O

X

75T
^•^

X

1100
IN\

Comments: Measured temperature is a measurement of a representative beaker placed within the test array for this testing group. v

Measure D.O. and pH 3 times weekly, conductivity once weekly. Collect ammonia, alkalinity, and hardness samples on Days U, 14-,'HU, 40, dim1 tfflfl DTTSst.

^T^Da\e: /Z-/22,/f?Review:
haenvchr.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: Menzie-Cura & Associates

Sample

12689

12590

12591

12592

Comments: Measured

Parameter

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO(mg/LJ

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

Init./Date(1999):

Project: 99033 Dead Creek | BTR: 3622 Test Start 10/20/99
Day of Analysis

22

X

X

X

Vi
X

ftt J

23

X

7,3
X

*

X

~7fl
^H

X

(̂S-

24

^5ii '

X

X

X

X

w$"

25

&&

X

ffi
X

X

X

1W

26

7-3-
X

1-1
X

X

^^^^ C*^

"̂̂ 1 / 1

X

y^

27

%

X

X

X

X

Ur"

28

***• n

i-s

^•500^

"?9

T"^

3iS<^
11JLU.
^T-r1

29

^^

' X

X

X

X

i1/18\

30

?Wp

7 °̂
~ X

gd ..
'x

- -

"

X

T?
?-6

X

11/19
Ml

31

ap^K

X

. -_ . . . . . .
X

X

yf^L

32

Jife?

X

X

X

X

w
temperature is a measuF^ment of a representative beaker placed within the test array for this testing group. ' "
\ timae usaablu rnnHiirtiuitu +»«t

Review: _.__£3— Date: '
haenvchr.doc
Lahnratory: Aquatec Biological Science!, South Burlington, Vermont



c c
Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: Menzie-Cura & Associates

Sample

12593

12609

12610

12615

Parameter

T(°C)

PH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity

Init./Date(1999):

Project: 99033 Dead Creek BTR: 3622 Test Start 10/20/99
Day of Analysis

22

1̂ \

X

%^

X

X

X

w\

23

1\°l

^5
X

7s <P

L?,G>
X

^,3
77"

X

Tfl
7' 7

X

¥$&-

24

X

X

X

X

^f§-

25

•

X

X

X

X

m

26

1 ( 1

7,7
X

Ti v£>
Q?i O

X

7,7
7,o

X

1,1
7.7

X

!̂ &

27

X

X

X

X

""A

28

7^
7,C*
z&yy

7.k
£>,*•/
•̂ 7

77
0 ,̂7
5^

7?
7(7"

^/<M8-

29

X

X

X

X

11/18(

30

7-7
7,f

X

7f
)

X

T,7
^6.̂

X

^-^
*.<>

X
•s

11/19

31

X

X

X

11/20

32

X

X

X

X

yw
Comments: Measured temperature is a measure'ment of a representative beaker placed within the test array for this testing group. "
Measure D.O. and pH 3 times weekly, conductivityonce weekly. Collect ammonia, alkalinity, and hardness samples on Days 0, 14, 21 ,'28, 36. and end of test.

Review: _ Date.
haenvchr.doc^
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic

Project: Menzie-Cura & Associates

Sample

12589

12590

12591

12592

Parameter

T(°C)

PH

DO (mg/L)

Conductivity

T("C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

Inlt./Date (1999):

Project: 99033 Dead Creek

Toxicity Tests

BTR: 3622 Test Start 10/20/99
Day of Analysis

33

\ .0
•*

)\SJ

X

X

*^ <J^frr-if-
X

ty
n22

34

&ty,\ff*

V f

x <*

X c

X j

y
X o

V1/23

35

&

*fr
7

|f

11/24
cJ

36

X

X

X

X

11//25
^WJlrt

37

'^PrJV

"l-O

X

X

\

X

X
\

11/2!
(A.

Comments: Measured temperature is a measurement of a representative beakef placfed within
Measure D.O. and pH 3 times weekly, conductivity

38

X

**

X

- -*^X

X

—

X

•̂ 8"

39

X

X

• —
X

X

w

40

S^

X

X

V
X

"? 9

X

^/a^

41

.̂

T,

}P

X

X

X

X

i«

42

^2rT

310

>;>
1̂ 7-5
^^o

A

\\
T- -k
7.0

^

- — —

the test array^br this testing group.
once weekly. Collect ammdnia, alkalinity, and hardness samples on Days 0, 14; 3-1T28, 36, and ond aUesl.

Review: . < ~ Dale:

haenvchr.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests(St«

Project: Menzie-Cura & Associates Project: 99033 Dead Creek BTR: 3622 Test Start 10/20/99

Sample

12593

12609

12610

12615

Parameter

T(°C)

PH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity

Init./Date(1999):

Day of Analysis

33

Q AO l O

%<z
X

<7?<0

?\>
X

7?.0
<8<3

X

p\0

tf.*/
X

Wft^

34

X

* *

X

X

41/23,

35

IS
$.3 j
&/1

~1G

S3
v$y

~n q

H>ik
jj£y/

i.t
9.3
?$£t-
11/24
Crl

36

X

X

, X

X

m

37

T^
?.^

X

'{%
^»1

X

1.̂
y. f

X

-)5£
^ "7O' (• — '

x^11/26\
.(J

38

X

^

X

X

X

11/27

39

X

X

X

X

1-M

40

^.?

?,3
X

'l1^
^^3

X

"?.?
^,3

X

^,^
?,p-

X

13^

41

X

X

X

X

^

42

~^^-

^>4
^§0

•̂1-
^a
2^0

"9-^
1-5
a^o

7-T
"^5
•nOA
oCQ L/

1^kComments: Measured temperature is a measurement of a representative beaked placed within the test arrayf or this testing group.
Measure D.O. and pH 3 times weekly, conductivity once weekly. Collect ammonia, alkalinity, and hardness samples on Days 0, 14, 21-, 28, 35,-and-end-otlesl.

Date:Review:
haenvchr.doc^
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) Chronic Toxicity Test Day 28 Survival and Dry Weight Data
Client Menzie-Cura & Assoc. i Project: 99033 Dead Creek

! Test Start October 21, 1999
BTR: 3629/3633
Day 28: November 18, 1999

Sample
12611

Repl.
A
B

CJit
D
E
F
G

''
1
J
K
L

12612 A
B
C
D
E
F
G
H
1
J
K
L

11/16/99 Repick
* Alive Inrt Repick « Init

(o

2̂.
<g

Y
O
4

10 #&

fo
9? 1
<2
«i

"TT^ t ̂ y i dT1"/̂
LS, ; 0 !(T"/rJ

^B> O \ rr nki
*$-&s —
cr" ; -— i — -

Total
Surv

<7
6

7_
S^
9

r"f- i — O
O o ! cT 4-
cr o ! cr'Xs ^ #/o
^§ i t-r> JB-P/T?' <^

rJ"̂ ^S ~~ ~^ ^
Y\KQ ! - — 2"
-PtfD — - — *7

*\
ff

10

Mjj — — <^

CT - - 7
cr — — i o

1 KE> - -
10 t^> — —
% K6 — • —

in L.S —
\D ^^
G (T —

10 Vr, -—
\ - £K> —
ic? fe^ *— —

7
/ ^
<?
1O
1 c-
9».
]L/
10

12613 A
B
C ®
D
E
F
G
H
1
J
K
L

tc (\Q; —
/e> L^ — ---

^7 tf rr" o rr*" '
<-/ /j^7 — * - —
q - — "
^ ^<^c. — _
% -^^^ —
*K LS 0 (T ''//8
ct r^ rv - —

^ L-S - .
[€ -^ — - — '
S t\0 - —

0

-̂  /<i?
^ "^
' M

p̂
£-

^̂
L>

i ̂
^

Weighed

-

-

-

-

-

-
_

Inrt Pan
Wt

-

-

-

-

-

-

-

-

I ^ X - C^ -y"

9 ^ ,>

Total
Dry Wt

-

-

-

-

-

-

-

-

as, 83
3S.53L

^ 5^.93 S l̂̂ 'i
^jr 5^.^^ ^9.^1

.
-
_
_
.
_
-
.

9 55 9/ "3i ̂ /s
/d?
/O

sM <?<?
3^ 4G

ai,3>r
31.13

/O ^a >^ 5?-5i-
_
-
-
-

-
-
-

-
.
.
.
9 ^Sc/ 5 .̂3-^
9 23 JG 30.7%
l(j 5i 4£c 31. ob
*5" 35" ./ 9 3^.08

fifijpxt ̂

C°\ i
^V I*V*

C

1«

Balance CC Inrtal (20 nxj = ^c ex ) Final (20 mg = 5: : CC ) Balance Asset #: |
Date/tone In |j|*i ^ iDTempfC) S ,' Inrt TM Datertime cut ,'̂ o '?•» Temp(=C}g3( InitsZT^ j
Comments Organisms m Rephcaies A - H transferred to water onry exposure Organisms in Replicates 1 - L to dry weight analysis. '

AgruWc Boiogcat Sconces South Burtngtor. Vermort ^ u
2-VSC^S'/vt*v.1-



Amphipod (Hyalella azteca) Chronic Toxicity Test Day 28 Survival and Dry Weight Data
Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek

Test Start: October 21, 1999
BTR: 3629/3633
Day 28: November 18, 1999

\

'

\

. 11/16/99 Repick Total
Sample Repl. # Alive Init. Repick # Init. Surv

12614

12622

'

12638

A
B
C
D
E
F
G
H
1
J
K
L

A
B
C
D
E
F
G
H
1
J
K
L

A
B
C
D
E
F
G
H
1
J
K
L

\O

°l
H

°T
lo

10
10

1°
10

%
\0

^~
ol
<f

8
dl
g^

^stfif
^-'

1
c\
~^-
(0

M
7

Ĝ

^(̂̂
jf)
10

$

' LS>
<r-

^^L3
LS

\̂5>
<^\~
cr.
IK\̂ >
cr

(rVP>

AS

ts.
7771
"7f
cr

7771
0""T^

<^^ITh
^p-
LS
L^S
Q-

us
cT'
z_^
^S>

U^
1̂ 7
L>

< f̂
|A-O

cr

fcO

. —
—
—

' —
—

—
—

• —
—

o
o
0
0

O
f /o

" 0
0
—
0
0
f)

o
• —

^*

—^

—- —
|(Ui4-^ ,

^
—

o
.

.

—
^

—

— .

—
•

- —

—

-^r \^ l'A>
/j_
"T" /

•V^A' /

-*-*

cT ll/2-3
— •

—
- —
-—
—

<^~
.

—
<*c*l\&

. —

/ (^
°f
M̂
fb°\
/ o
/o
/£>

^0

/̂/O

2.
7-
9
g
i

ff
,̂ -
7
/
q
"7
(o

f
7

J
cf
^ ĵ̂ _

^^y

G>
\ Q
/o

5̂?

# Init Pan Total
Weighed Wt. Dry Wt.

-

-

-

-

-

-

-

-

10
10
<2
lO

-
-
-

-
-
-
-

-

1

(̂o

G

-
-
-
-
-
-
-
-

10
/o

r

.
-
-
-
-
-
-
-

"3A.V?
ol&. .G C
23 .Ol-
54-53

-
-
-
-
-
-
-
-

94.40
SftOct
3 3.44-
=23.17

-
-
-
-
-
-
-
-

20.5^
21, 56
2^ -^O
33.39L

-
-
-
-
-
-
-
-

£k^4

^& D^

P^-fc.^T
^9.5^-

-
-
-
-
-
-
-
-

3-V.Xo

•&?. O^
a?. 69-
^-6.1^0

-

-

-

-

-

-

-

-

<£'4.*t3
^•96
^Ll-f^O

<p-^-S"f
Balance QC: Initial (20 mg = Sic -DO Final (20 mg = 30-00 ) Balance Asset #:
Date/time In "l) l̂c,Temp(°C) 5V Init. -|>v\ Date/timeout Temp(°C) Init.
ycmments: Organisms in Replicates A - H transferred to water only exposure. Organisms in Replicates 1 - L to dry weight analysis.

jjf -~* , / - - - - . i — •
W (/•) */rdr< "•* t—v'P/'C /.XV/'O.-i H ,,/ .

Reviewer:
haday28.doc
Laboratory: Aquatec Biological Sciences, South Burlington.'Vermonf



Amphipod (Hyalella azteca) Chronic Toxicity Test Day 28 Survival and Dry Weight Data
Client Menzie-Cura & Assoc. 1 Project: 99033 Dead Creek

1 Test Start October 21, 1999
BTR: 3629/3633
Day 28: November 18, 1999

11/16/99 Repick Total
Sample Repl. * Alive Init Repick * Init Surv

12639 ! A I 10

B | ^
C Ol

D | fy&ffc
E 1 q

IF I*
G $
H JO
1 ^^^

^^J 1 <\
K )0
L \O

12640 A i <fc

B ^

<^ ! — ! — / o
t^> \ O i r-T|V/Z3i ^i

Z.S ! — i — i ^
it§"t9 — ; - — - |B^̂
^f j . ; — \ '<ef
liij ! •*" "" lO

-fcO : fc^

-(̂ 2) ! "^ ' -^ f&
L^> : o rP/8 s
rr ! - ' ~ T
PcO 1 - : - / 0

LS i — • — 1 /O
U"C i ^ '(^fi'/i? §

cT - : - 9
C $ flfYl | ty ; ^x'/^j 3

D 9 ,T/W! - - ?
E Ci K,'0> : ' — : — ^

F : M Mb - - C|
G A ^r" - ; - 0
H ! IcP r\& -— . — IC>
i JO feo - — - /o

* J /C?
\£~«SK "7

K5> - - /c)
r̂ t'l̂  . ^Z-

L /o <T - - /°
12641 A 9

B x. jo
CT" ' -— — " 9
rk'i : >- ^ /D

c |n L^ - — — lO
D /O CT" — — /O
E Q
F --

G ^
H 3
i la

cT — <=)
L^> o *&>hi *~7
W - 9
rf — - 6

J !A LJb — ' 1
K C} -ffp, — - G)

L d cr - - ft

4 Init Pan Total
Weighed Wt Dry Wt

-

-

-

-

-

-

!
-

% 3!-T<?

G ^3.^'f

/O \3b.(ei
1C 34-90

-
-
-
-
-
-
-
-

36. f>

^o ^^
35.S?"
-36.5?

.
-

::

;

-

-

-

-

fO *3 (sS 3o.<oi
1C i4 "̂̂  cfl/'O4/
"?- 5^ - 5-"T ^6. 6?^
/C 3-5. D?- 3e> ,5-fT

:

_
1

.
-
-
.
.

\0 13L-53 3$, 3>
^ ^(.rC 3^,9^?-
f> 91 ?. p .̂- ĵ/
JT ^5 iv' \3 I>%&

Balance CC lnrtal(20mg = p_ z- \ Final i'20 mg = _*'l Co ) Balance Asset #: 1
Datetoie In 1)3^ ̂  iTempf̂ ) S'i Init "pv^ Datetime out Temp^) Init.
Commenits Organisms m Replicates A - H transferred to water only exposure. Organisms in Replicates 1 - L to dry weight analysis.

««_ <*• Da. /V/Wtf Q/3 l̂/°^ ̂ fî SCs t̂ IT

Laboratoy Ajjuatec Botogcat Soences Soutr- Burtrgtor. Vermont

0001?!



Amphipod (Hyalella azteca) Chronic Toxicity Test
Days 35 and 42 Survival, Reproduction, and Dry Weight Data

Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek
Test Start: 10/21/99

BTR:^3622Tlir-i(iiaa
Test End: 12/02/99

had3542.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azfeca) Chronic Toxicity Test
Days 35 and 42 Survival, Reproduction, and Dry Weight Data

Client Menzie-Cura & Assoc. Project: 99033 Dead Creek I BTR: 3622
Test Start: 10/21/99 Test End: 12/02/99

Day 35
(11/25/99)

Day 42
(12/02/99)

Sample ReP *Adults
Neona

tes
ft

Adults
Femal ft ' Neona

es j Males i tes
#

Weighed
Init Pan

Wt
Total Dry

Wt.

12622
B

D

H

O I / ! G

O 2_

t 4-
O O -&.///*5
o o

6
iff

. 3
U' 4- •3-7, /

6 J 3 I35./33 OD

12638 A
B

D

H

3 4

ID
2.
9

±SL

lie
U- 8 /;L 9 30,

o 5
12639 A

B

H

/o 10 3 7
8 3

10

1C

J 5 n
0

i3
2.1

7 <r
4-

/ O

12640 A
B

D

G_
H

1C,
ZS' 30,

5"
io

-? G?

Day 35 In mate /Date /* Dav ^2 Initials /Date: 7?n
Balance QC Initial (20 mg = Final (20 mg = Balance Asset #:
Dale/feme In raUrf<xjTemfXcC) in it. Dateline

Aquasec Bntcepcal Soences. South Burlington. Verrrxxit



Amphipod (Hyalella azteca) Chronic Toxicity Test
Days 35 and 42 Survival, Reproduction, and Dry Weight Data

Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek
Test Start: 10/21/99

BTR: 3JB22 ?jjft°(
Test End: 12/02/99

'

Sample

12641

Rep

A

B
C
D
E
F
G
H

|

A
B
C
D
E
F
G
H

A
B
C
D
E
F
G
H

A
B
C
D
E
F
G
H

Day 35
(11/25/99)

#
Adults

°\
10

°\
°\
7
8
7

#
Neona

tes

D

tfttf^
o
(jj
"3-
J
r
3

/

/
/

/

Day 42
(12/02/99)

#
Adults

<7
f

1

tf
*5
j^f-
"1

#
Femal

es

3
6

A
b
3

"334
4

#
Males

(b
2.

J"
3
4
9-
3

^

#
Neona

tes

IZL
2.2-
1̂

17
(4-
5
5^
'(p

/
/

/
/

s
/

/

/

/
/

/

/

# Init Pan
Weighed Wt.

tf

%

<=f

C\

t

"^

•ir / • &( Is J

Sj£l ~ /'/ O S?

« .̂ -a^t)
0^? ^s. "•? O

33^45
JQlJ '3JQ '/N

Qtr * 4rf /

^&.5fV

Total Dry
Wt.

'30>k'£>-
^.^1
3o>>S/
PvS'^^

_26,SS"
3b.fr
3~=t~&{=?
2$ '0*1

y
/

/

/
/

Day 35 Initials / Date: .V^s n|9.9 /VT^ Day 42 Initials / Date: ffffefof 7^7 ?»£>
Balance QC: Initial (20 mg =' f " } Final (20 mg = ) Balance Asset #:
Date/time In ̂ lxiS~oiTemp(°C) ^q Init. f>/v Date/timeout Temp(°C) Init.%/
Reviewer: O Date:
had3542.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont oeoi'M



Hyalella azteca Chronic
Initial Weight Results
10/20/99

Menzie Cura
Dead Creek

99033

BTRs 3629, 3633
Aquatec Biological Sciences

Initial Dry Weight Data

Replicate

1
2
3
4
5
6
7
8

#
Weighed

10
9
10
10
10
10
10
10

Initial Boat
Weight

(mg)
4289
4223
3804
3693
39.27
3702
37.00
39.69

Final Dry
Weight

(mg)

44.31
43.57
39.71
38.64
41.06
38.70
38.83
41 36

Mean Wt
within Rep

(mg)
0.142
0.149
0.167
0.171
0.179
0.168
0.183
0.167

Mean Wt
Reps I-L

(mg)

0.166



Hyalella azteca Initial Dry Wt.

Project:
Culture ID:

4^~ .<$£/- Chtnn/fs
IO/JD HA. /3//V Age:

Replicate
1
2
3
4
5
6
7
8

Initials:
Date:

Number of
Organisms weighed

10

$> ^°\
10
10
10
10
10
10

Initial Pan Weight
(nig)

4tf.??A
4a.33.7-
,5^-^V/
J^. ?££
c3^ . ̂  7^
31. 01-1-
31. Oh*
aq. bxs

Final Pan Weight
(mg)

^/^3f
^^57
39.T-I
,̂ ?r. /. <f
^/. 0(b

^S-^S%.S3>
^f l .^6

Balance QC:
Date/time In L

Initial (20 mg =/> 9,9
3fa iO'.s&Temp(°C) kD

£, ) Final (20 mg = /^^
"C 'nit- <iS Date/time out /^

) Balance Asset #:
^f/i;OT>Temp(°C)££) InttJ^

Comments: ' /

Reviewer: / ( Date:
haintwt.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Organism Holding and Acclimation

Species: Hyalella azteca Date Received: 10/15/99 # Rec. 1000
Supplier ARO I Hatch Date: 10/13/99
Apparent Conditon: Excellent | Culture ID: 10/13

Acclimation / Holding Procedures: Transfer to holding culture boxes, add laboratory water.
Acdimate to water to be used for testing (sediment overlying water formulation). Aerate lightly.
Water change once (50%) weekly.
Dairy Feeding: 1:1 mix of Selenastnim IYCT, 1-3 ml (maintain hint of green algal coloration on
culture box bottom). Also, pinch of ground Tetrafin/Ceraphyll. Do not allow excess food/fungus
to accumulate.
Monitoring: Examine over a light box daily, record apparent condition. Temperature daily; pH,
D.O, on Mon., Weds., Fri., (miniumum). Conductivity weekly.
Test starts: record date. time, initials for sediment test and SRT test starts.

1999
Date Fed Temp

I | Cond j | Water j
pH ! D.O. i ucL j I Chg. J Age (Days) IniL

I - /
10/16 ^T^gji^3.7 I i i i ! i 3 \^&

10/17 l 3.9: loo i 4

10/18 if.

10/19 J<23-: 6

10/20 fl.5

10/21 \ -Qt !8

• N = nonmal, appear healthy. Record # dead if any observed.

Sediment test start (Dateftime/lnrt.) /c/7/4 /^SRT lest start. (Da'eftime/init.)

Aquauc Biological Sciences South Burlington. Vermont
hMcclrni.aoc



Aquatic Research Organisms

DATA SHEET

I. Organism History

Species: A/V Cj / 2- TV CO

Source: Lab

Hatch date

Hatchery reared Field collected.

Brood Origination

II. Water Quality

Temperature

_ Receipt date.

Lot number 10 lJ> ft?''ttf Strain_

C

°C Salinity ppt DO // (o

pH 7' Lj HardnesS^/.^/y ppm

III. Culture Conditions

System: /

Diet: Flake Food_

Brine Shrimp

Phytoplankton

Rotifers

Trout Chow_

Other

Prophylactic Treatments:

Comments:

IV. Shipping Information

Client:

Carrier: C

/CfoM&X of Organisms: 1 6()0'~

Date Shippri:

- 927 - 165°
PO Box 1271 • One Lafayette Road • Hampton, NH 03842 03) 926-1650



Organism Holding and Acclimation

Species: Hya/e//a szteca i Date Received: 10/15/9S S Rec. 1100
Supplier ARO Hatch Date: 10/14/99
Apparent Conditon: Excellent Culture ID: 10/14

Acclimation / Holding Procedures: Transfer to holding culture boxes, add laboratory water.
Acclimate to water to be used for testing (sediment overlying water formulation). Aerate lightly.
Water change once (50%) weekly
Daily Feeding: 1:1 mix of Selenas'rum IYCT, 1-3 ml (maintain hint of green algal coloration on
culture box bottom) Also, pinch of ground Tetrafin/Ceraphyll. Do not allow excess food/fungus
to accumulate.
Monitoring: Examine over a light box daily, record apparent condition. Temperature daily; pH,
D.O, on Mon.. Weds., Fri., (miniumum). Conductivity weekly.
Test starts: record date. time, initials for sediment lest and SRT test starts.

1999 |
Date 9 Fed Te

10/15 !¥&-•£*/£

10/16 !> ĵ[_ 2o

10/17 l̂ g^VZ

i i Cond |
mp j pH i D.O. ! uct |

.0 : I ! i

1% ! !

1.3 S^.^^. 6? IA /DO! i

! Water
Chg. Age (Days)

« i • f
+V$&d\ 1

f - '
J 2

i ">
I -5

IniL

^<S-

VTvrr1

krr^
10/18 i

T7V\

10/20 !6

10/21 JD! 17

10/22 8

N = normal, appear heaRhy. Record # dead if any observea

Sediment test start (Date/time.1nrt) I SRT test start: (Daie/time/init.)

Aquatec Biological Sciences South Burlington. Vermont
haacdan.doc



Aquatic Research Organisms

DATA SHEET

I. Organism History

Species: A/V n /& S/<3 ft 2. T^CCf
/ " '

Source: Lab reared,, i^ Hatchery reared Field collected.

Hatch date /O//£f'/<?y Receipt date

Lot number lO /^/ <7tf /A4 Strain /P/^

Brood Origination ' 6Xo/S^>/_s //J fs

II. Water Quality

Temperature ^-H °C Salinity ppt DO /> (r>

pH 7- Lf Hardnes^/AV'^ pprn

III. Culture Conditions

System: £UJ STftf/C

Diet: Flake Food__^_ Phyioplankton Trout Chow_

Brine Shrimp Rotifers Other

Prophylactic Treatments:

Corr.rnems: £- ' AJ&S QS-/J /97

1-800.«7-1CO
/f0 PO Box L271 • One Lafayette Road • Hampton, NH 03S42 • (603}^26-]650

IV. Shipping Information

Client: rf // (/A'T&C4^ tf/C&ts&te of Organisms:J \ "' ' "
Carrier: ^ &O C V^ Date Shipped:



Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

\ Project: Menzlo-Cura & Associates

Sample

12611

12612

12613

12614

Comments: Measured
Measure D.O. and pH

Parameter

T(°O

pH

DO (mg/L) .
*Conductivity

/flfaM
T ( C)

PH

DO (mg/L)

Conductivity ,

pH

DO (mg/L)

Conductivity- ,
/lift**- /^{r

T'CO"

pH

DO (mg/L)

Conductivity //

Init./Dafo (19$9):

Project: 99033 Dead Creek BTR: 3629/33 Test Start 10/21/99
Day of Analysis

0

ry^C.

12.

¥.?

•3
— -

2-?

rn
"?•!
5^V^

X1 j

*̂ ? •?
T 10

"?<l

#%/

4E
•»-.$r

1

79
7 l

' X

ff.o

/• x

7-9
7.3

X

7.9
,7.4

X

1,0/22

2

X

—

X

.

.-—

X

—..

u -̂

X

18(21

3

X

—

X

. —

—

X

—

•—
X

1°̂

4

X

7,f

^
X

1̂X

••^C/

b(>
X

JOOi

5

>jj^r

X

X

?^<

X

— - -

X

...

X

10^26

6

1

•7

%C

!i-
X

W
L.^>

.r
X

-u"
6.9

X

17 .P'* * v

6..K
X

16 %7

7

$%<{

•?fO

'̂ %3^
^

l̂ S

335

305
10/28

lY*^

8

3s%±\
*},%

(9 -2
X

^^>-73
L» *>0*3

X

53
X

°S^A

^

^f
0.1

X

11D/29
J~^>

9

X§Ll
, .

.
X

->^£

-— ,

X

^•a^
^2^?-
— -
—

X

**/$&—

—
X

10/̂

10

2*vf^
'̂

^ —
X

.
-—

X

X

_-.-

^
X

1 t̂-
temperature is a measurement of ̂ representative beaker placed within the tffsl array^for this testing group' <?j% r, —

3 times weekly, conductivityonce weekly. Collect ammonia, alkalinity, and hardness samples on Days 0. H. 20i ^Oi nnd nnrt ^f Insl.

•» D
C3
^-*
CO

Date:Review:.__
haenvchr.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



< c c
Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

GO
, O R

h

Project: Menzie-Cura & Associates

Sample

12622

12638

12639

12640

Parameter

T(°C)

pH

DO (mg/L) <?

Conductivity^,

T(°d)

PH

DO (mg/L)

Conductivity^ /

T(°cf

pH

DO (mg/L)

Condu î̂

T(°C) '

pH

DO (mg/L)

Conductivity'./

Init./Date (1999):

Project: 99033 Dead Creek BTR: 3629/33 Test Start 10/21/99
Day of Analysis

0

>2"f

y?S>
î "̂' \LX { '

**$$%,
>^f^

<^3
tj f OjJ

'3^v

C7 /• ^— '

.Xl OJ

/ '"""I

""^ / V

2$.^
*!l "̂ L

<P.'̂

~yt>/,
1C

(̂ r

1

74
7,7

/ x

7-^

5-?-"3_
/ x

T^S^
,7./
/ x

y.O
?^o

/ x

I9$3x

2

—

—
X

• —

. —

X

-~

—X

—X

10/̂ .̂îs^

3

— -

* —

X

—

--
X

—

— -
X

—

-^
X

J.0(2 ,̂

4

7-(!$-

^

X

7?
1.1

X

7V

x'

7,f
U

X

10/2B

5

^K

X

X

X

X

!̂ ;

6

7.7-
7.6

x

79
&-?

x

7J?

6-6
x

7-7

6- A.
x

10/27

7

^0

'

3io

BIO

370

1^

8

^Sf&5 "̂ 7

"^7 V^^

&<!2~
X

^§D

7-7"

^9X

^S.la

b.̂
X

^x .̂l

~7>(0
(0&

X

1Jjg8

9

^f -̂ •

X

a< |̂

X

<&-{0s/

• — •

- —
X

'̂̂
' —
—

X

1^

10

X

—

X

• —

—

X

- —

-^
X

*?/g_
Comments: Measured temperature is a measurement of a i^presentative beaker placed within the test arrayfor this leafing group. *z_^ ft
Measure D.O. and pH 3 times weekly, conductivity

eview: f — I "Date: j L-J -̂T-'(yt)
aenvcbr.doc\^J 1

once weekly. Collect ammonia, alkalinity, and hardness samples on Days 0, 14, 20, 40. and end attest.

Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azfeca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: Menzle-Cura & Associates

Sample

12641

Parameter

T("C)

PH

DO (mg/L)

Conductivity ,,
/MM

T (°C) '

pH

DO (mg/L)

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity

T(°C)

pH S

DOjrpfllL)

Conductivity

Inlt./Date(1999):

Project: 99033 Dead Crook | BTR: 3629/33 Test Start 10/21/99
Day of Analysis

0

H

s...

y\'&-

1

/ ^

X

X^

X

10/22

2

X

X

//

X

X

10/23-,
^nTt?*

3

X

X

X̂

X

y&fc-

4

" X

X

^

X

X

J.0/25

5

X

^^

X

X

10^26

6

X

X̂

X

X

m

7

YiO

•** '—

1Aw

8

X&S'

7.8"
S.8

x

X

X

X

n&

\ 9

*^a

X,

X

X

X

mo

10

• —
•

X

X

X

X

1!8£-
Comments: Measured temperature Is a measurement of a<*epresentative beaker placed within the test array for this testing group. -}jz fj
Measure D.O. and pH 3 times weekly, conductivityonce weekly. Collect ammonia, alkalinity, and hardness samples on Days 0, 1 4, 20, 40, OT id ei lO uf tebt.

oo
Review: ^Z__/__ Date:
haenvchr.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



1 Enmphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tets
e^

Project: Menzie-Cura & Associates Project: 99033 Dead Creek

Sample

12611

12612

12613

12614

Parameter

T ( C) /
•

pH

DO (mg/L)

Conductivity \
/^H-HW*
T (°C) l

pH

DO (mg/L)

Conductivity

T (°C)

PH ^
DO

Conj

T

(mg/L) ^

uctivity
-fl-f
(°C)

pH

DO (mg/L)

Conductivity
A4\\

Init./Date(1999):

BTR: 3jBt5^ Test Start 10/^/99
Day of Analysis

11

$.3
6,1

X

°2i|

r Q"vo < o
X

$.0;
./^ Q*
(DI l
]

X

3s 0

6,1
X

1 r̂

12

3^>

X

2^

X

X

X

m

13

%>

^(^
i?c^

X

^h?
6ifc

X

^(0

C6
X

^,
6.G

X

u r̂
Comments: Measured temperature is a measurement of a representative

14

2^

-0
î

^^

^^&

x'f/S
11/4)

15

"x^

^J(&Z.
^ X

^^
6,'*1

X

<%3

(?^
X

k̂ti'
X

147X

16

7a)̂ S
y/f

X

X

X

X

WL

17

5^5

X

^^

X

X

X

m

18

2^^J
K,M
4(7

X

3.0
&o

X

?3
W

X

^,7

*?«0
X

c$r

19

3%:̂

X

a '̂

X

X

X

1 ^/Q
I I Y \

20

gg^

r-3

(<?.(?
^5^7

^^1-.9
G.)
?&?

$-<$
Cfl-S

33 :̂

r-&
6,0

^>
VA°

21

5 -̂

X

$%^

X

X

X

M\1
beaker placed within the teSf arrayefor this testing group.

Measure D.O. and pH 3 times weekly, conductivity once weekly. Co^ct ammonia, alkalinity, and hardness samples on Days 0, M, Zu, *0, and entfoTteSt.
CO

Date:
haenvchr.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: Menzie-Cura & Associates ] Project: 99033 Dead Creek

Sample

12622

12638

12639

12640

Comments: Measured
Measure D.O. and pH

f — : —

Parameter

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity

Inlt./Date(1999):

temperature Is a measu
3 times weekly, conduct!

1 i / * ~ y— « —

BTR: 36TB Test Start 10/J4/99
Day of Analysis <r

11

7 ( O

"9,3-
X

-ft
•7.0

X

X

X

W&

12

X

X

X

X

1,1/2
Jw\ -

13

*"3 ^3*
7 ( /

*"~7 r\

X

•?,o
Je-S

X

X

X

."fed

14

^^C'

. }

^

^
L

.11/4,

rement of (^representative beaker place
vity once weekly. Collect ammonia, alke

15

7?
7f

X

\i
L3

X

V
iifwx y

11/y

16

•

X

X

X

X

11/6

17

•

X

X

X

X

1 \̂

18

~7<c)

^X

ftN3
(£,t*

X

'̂ .le

t,?
X

^•^
fc'S

X

53&-

19

X

X

X

X

1Yfa

20

7.9
7-1
ĵ b

e --f
5". 9
33°̂

?-a
(£7'O

^C?

• .̂̂
G.Q
^Cx
im

21

X

X

X

X

m
d within the test array for this testing group. '
ilinlty, and hardness samples on Days 0. 1 it, 30i "10, and end of toot.

2^CJ

CD
O
o
t-A

CO

Review:
haenvchr.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



C €
Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: Menzie-Cura & Associates

Sample

12641

Parameter

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

Init./Date(1999):

Project: 99033 Dead Creek BTR: 3615 Test Start 10/19/99
Day of Analysis

11

7<^
£3

X

X

X

X

1J(£~

12

X

X

X

X

11/2

13

1

"?^

S °l
X

X

X

X

£!&'

14

^^

11/j

15

>

11
LO

X

X

X

X

11^Comments: Measured temperature is a measurement of a representative beakefplaced withtt

16

X

X

X

X

11/6

17

X

X

X

X

m

18

*5^g

6,f
X

X

X

X

ijfe-

19

X

X

X

X

%

20

7-?

3̂5%^

VfW

21

X

"v

X

X

X

1-Ml1
i the test arra/f or this testing group. ^

Moon iro n O anH nH T timoc u/ooklv rnnrliir.tivitv nnrp wppklv Cnllpr.t ammnnia alkalinity anri hardnpss samnlpQ nn Have n 14• ?n an MnH i-nri nflost

CD
O
CD
f—»

CO

C^\ Date: /Z/2-
^N^ r̂ -

Review:
haenvchr.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

| Project: Menzle-Cura & Associates

Sample

12611

12612

12613

12614

Parameter

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity

Inlt./Date(1999):

Project: 99033 Dead Creek BTR: 3629/33 Test Start 10/21/99
Day of Analysis

22

X

'te
X

?,3
1,Lf

X

^4+
yjffa

X

H§~

23

X

X

X

&

X

WJ

24

^^

X

>**r

X

X

..... —

X

y^4

25

X

I'l
X

*O '**^
<5 i (A,

"?.
X

»ff

6?vG
X

1^

26

X

X

X

X

11/16

27

22<£c
TU

X

X
»

1

£H ^?-
X

3d
&$

X

?l̂
£,S

X

^

m-

28

^-^

•^V^x/

^̂W3(r/

"/-7
(p-7
•̂ y

^.L/;

r̂%/
11C?1

29

v ^L

X

X

X

/
1 X

11/1^

30

;£^<

X

X

X

X

y$i

31

^^

X

X

X

X

1J(K!

32

32^
7/7
?,3

X

^•o
%,Lf

X

?4?
^•H1

X

Y«o
8

X̂

^f^-
Comments: Measured temperature Is a measurement of a representative beaker placed within the test array for this testing group. "
Maaeura H C\ anrl nW ̂  timoo u/aaL|\/ rnnHl trf ll/llv nnrn wnnklu P.rvllort ammnninCO

Review: _._
haenvchr.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



c c c
Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: Menzie-Cura & Associates Project: 99033 Dead Creek

Sample

12622

12638

12639

12640

Parameter

T(°C)

PH

DO (mg/L) .

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

Init./Date(1999):

Day of

22

7-$

T-,1
X

1?,

7-tO
X

Sl̂
9,3-

X

>i t ^.^

<X̂

1JLH2

23

X

X

X

X

3S-

24

X

X

X

X

w

25

7ft
7,8

X

y \ \
-7,1

X

?,5L
72-

X

7i9
7il

X

:*yeH

26

X

X

X

X

'11(̂ cL

BTR: 3629/33 Test Start 10/21/99
Analysis

27

3,0

X

3,0

7'''
X

2.2-
<S~<?

X

1K7
•̂

X

J^&-

28

7.«
7^
P^//

7!?
fp^7

^
7t
w
-^

-f
b.f/
yp/\l
11/1S

29

, X

X

X

X

11/19

30

X

X

X

X

11/20

31

X

X

X

1W

32

%.o
%5

X

^vO

*&£
X

UiO
^.f

X

^^^.^f
X

i?$r
Comments: Measured temperature is a measurement of a representative beaker placed within the test array for this testing group.
Measure D.O. and pH 3 times weekly, conductivity once weekly. Collect ammonia, alkalinity, and hardness samples on Days 0, -14, & , 28, 35, ond ond of tort.

CO
GO Review: \ Date:

haenvchr.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) C

Project: Menzle-Cura & Associates

Sample

12641

Parameter

T(°C)

PH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C) ^
•&LJ .̂ ^

Mt^^^

/̂TJO (mg/L)

Conductivity

Inlt./Date(1999):

)verlying Water Environmental Monitoring: Chronic Toxicity Tests

| Project: 99033 Dead Creek | BTR: 3629/33 Test Start 10/21/99
Day of Analysis

22

X

X

X

^

X

11̂

23

X

X

^

X

11/13

24

X

X

X

X

m

25

(o

• I
X

X

^
X

X

1>
Comments: Measured temperature Is a measurement of a represenfatlve beaker

ft-

26

X

X

^

X

X

11/18

27

X

X
^-

X

X

1d16-

28

\9'/\s
•f

^

/̂,1J

29

X

' X

X

X

11/19

30

X

__

X

X

X

11/20

31

r

X

X

X

11/21
WV

32

^f'?

'%^
X

X

X

X

1lff — —

placed within the test array foTfhls testing group. <?
CO
t—*
CO

Review: /^T Dale: / VL2/f f
haenvchr.doc vH?
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



( C <
Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: Menzie-Cura & Associates | Project: 99033 Dead Creek

Sample

12611

12612

12613

12614

Parameter

T(°C)

PH

DO (mg/L)

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity
fl-rW /^hn/vi

T(°C)

pH

DO (mg/L)

Conductivity
fl-r IV /AviAv .
T(°C)

PH

DO (mg/L)

Conductivity

Init./Date (1999):

BTR: 3629/33 Test Start 10/21/99
Day of Analysis

33

^ry^

X

X

X

X

11/23

34
r

&A\
%d

**%
O " s
X

£2
$-. /

X

1 9
%.D

X

"?^f '
%/>

X

11/24

35

».T

§0

^•2>
2G<^
.̂>

<^O
V'1^

^°/̂
^.0

7.9
K-3

2^
^•'?
^SsQ'
?-/

a^
W

36

^>

X

X

, X

~-^

/ x

11 12&
f»l

37

^^
V-

X

X

X

^
X

wr

38

^^f

X

X

X

X

1-M

39

$%

^^55. 1
X

T^
^,3

X

"•7 o

^•^
X

Jrf
?.3

X

N1^

1

40

^^^

X

X

X

X

1 *flfc

41

/$&>

7^?
?-S

X

?-^
^•(?

X

7^
^?-

X

^.?-
7-^

X

1-̂ V\

42

5^
7.S"
7-̂
265

^?
9-5

c^^-O

^•"7-

"?-6
0 ̂ "V"^

oC^5 \»x

1-̂ -

7-s
*xo
w

Comments: Measured temperature is a measurement of a representative beaked placed within the fist array for this testing group.
Measure D.O. and pH 3 times weekly, conductivity once weekly. Collect ammonia, alkalinity, and hardness samples on Days 0, Id, 1\- 28, 36; and end ufTest.

CD

Review: Date:
haenvchr.doc^
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: Menzle-Cura & Associates

Sample

12622

12638

12639

12640

Parameter

T(°C)

PH

DO (mg/L)

Conductivity

T/°C)

pH

DO (mg/L) ^

Conductivity

'T (°C)

pH

DO (mg/L) i/v

Conductivity

T(°C)

pH

DO (mg/L) •

Conductivity

Inlt./Date'(1999):

Project: 99033 Dead Creek BTR: 3629/33 Test Start 10/21/99
Day of Analysis

33

X

*#'
X

%H>
X

/.

4s//o
X

"ga

34

1-1
X

—) (J

X

13
*sj

X

1 3
T-1

X

11/24

35

l.f

5
1(o$/

3.1 5
1Y

?-O

^r-V

3^-5

7 -iK
o' /
o • (

^^•Mfi

36

X

s x

, X

' X

11/26

37

X

X

X

X

11/27

38

X

. -

X

X

X

1Jr? \

39

"?.?

^'1
X

7<?

^.4
X

"?.?
%,*•(

X

7,?
is

X

^\^

40

X

X

X

X

A^(

41

T-^
^•3

X

^.7-
7-G

X

7-(^
7^0

X

7^
"7-4

X

^

42

7^7-
7-^-
^^0

7.7
"7^

3*0

7-G

73

a£5

1-C^
7-3
^85"
1f̂ i

Comments: Measured temperature is a measurement of a represerUa'tive beaker placed within the test array for this testing group.
Measure D.O. and pH 3 times weekly, conductivity once weekly. Collect ammonia, alkalinity, and hardness samples on Days 0, 34, 31, 28, 30, unU anUuf last

^5 Pa'«: ̂ 1^22 f̂
Review:
haenvchr.doc'
Laboratory: Aquatec Biological Science*, South Burlington, Vermont



c c <
Amphipod (Hyalella azteca) Overlying Water Environmental Monitoring: Chronic Toxicity Tests

Project: Menzie-Cura & Associates

Sample

12641

Parameter

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

PH

DO (mg/L)

Conductivity

T(°C)

pH

DO (mg/L)

Conductivity

T(°C)

pH ,

DO (mg/k:J

Conductivity

Init./Date(1999):

Project: 99033 Dead Creek BTR: 3629/33 Test Start 10/21/99
Day of Analysis

33

X̂

X

X

/\
^

X

11/3L

34

)̂K

"/^
1ft

X

X

y

X

11^2?

35

^5

^^
?-^

O '̂̂ x

//

JJjfe5

36

X

X

^^

X

X

11/26

37

X

X

^

X

X

11/27

38

X

X

"

X

X

11/28

39

?.?'

3,3-
X

^x-

X

X

14V28

40

X

/
X

X

X

11/30

41

-̂'II'

^^T-
X

X

X

X

^ffiK

42

7-C^
^4-
5^0

ti
Comments: Measured temperature is a measurement of a representative beaker placed within the test array for this testing group,
Mn-if-nm n C\ -inH nl-l 1 fimn- n/nnHu rnnrli irtarihr nnrp wf>i*klv Pollprt nmmnnin alknlinitv anrl hardnp«;«; 9amnlp«; r>n r)av«; 0 *M tM 9ft

<
^

Ifi nuri onri nf tout

: s^Z Date: /l
chr.doby _ )

Review:
haenvchr.dob
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Amphipod (Hyalella azfeca) Chronic Toxicity Test Day 28 Survival and Dry Weight Data
Client Menzie-Cura & Assoc. Project: 99033 Dead Creek

! Test Start: October 22, 1999
BTR: 3641
Day 28: November 19, 1999

C

I

Sample

12664

Repl.

A !
* Alive

- «o
B j !o
C
D !
E
F
G
H
1
J
K
L

9
10
v\

11/16/99 Repick
Init Repick # IniL

Total
Surv

i—^> > • !'
tjif~* ~ '• i

—~-JvT

rr" i — —
C-'S ; — —
£~S ^~ ~~

_1

o
D

r"

\[) o *sr ~~^ ! i (J
CJj

M
4
°L
H
10

R6 O R&
^2> — —

_J^ ^y—

L ĵ

LJS> - — • —
rr — —

£

C

t

L

4

^
1,
S
' O

12665 A
B
C
D
E
F
G
H
1
J
K
L

12666 A
B
C
D
E
F
G
H
1
J
K
L

Balance CC~ Imtie
Dale tame In iiftfii ?

10

10
(0
Cf

8
^_
p
7
?y
10

T —
cr — —
(1̂ > —
rr~ -— -"

<^" — —
LJS —

AS~
•— — J ***^

<rr~ — ~"
<fC-r- -
(7
LS -- —

io
/O

f

i

c

£^>
7

=̂?

/
7

C

/

t
8
£>

O £-S> ^— - /c>
>4_
£

I C>
5*

r
8̂
vtf
cj

^?ŝr
i! (20 mg =

rr - -
S^Cb — —

~^(^ — —
^T O KB
rr
Th^ • — • —
cr — —
rt~ O ^ &
ffi — ~~
i *3 — - — -
Ktb — —

L ^> - — - — •
.iC C C /,"'. Fif-a! (2C mg = ,;_

4

-
\
f
g
&

-y
<r:
<^
8
(

C

C

Z-'

o

*=[
^

£
X

n Init Pan Total
Weighed WL Dry WL

-

-

-

-

-

-

-

-

q
9
9
1C-

-
-
-

-
-
-
-
-
-
-
-

a a ao?
?3.?8'
PS ^3
24 30

-
-
-
-
-
-
-
-

.̂'tV
^7, { 3
2S, 5^.
^?^^5"

-
-
-

-
-
-

-
-
-
-
-
-

.
-

<3 3Q4? ^L^.MV
% ^ i3L SL^fo

10 ** 3C 33 /̂
/c9 ^3-CcC ^S,6o

.
-
-
.
.
.
.
.

°? ^5"G3 31. If
5 30: 53 3o.̂ >
^ £4 *??> ^.^f
% 2-5 24- -^H3>

C- } Balance Asset #:
5£Temp(0C) S"/ Iriit TTrj Date/time out TempC'C) Init

Comments Gnjamsns in Replicates A - H traisferrec tc water only exposure Organisms in Replicates 1 - L to dry weight analysis.

y Aguawc Botogol Soeoces. South BLrrngton. Verrxs.-.



Amphipod (Hyalella azteca) Chronic Toxicity Test Day 28 Survival and Dry Weight Data
Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek

Test Start: October 22, 1999
BTR: 3641
Day 28: November 19, 1999

V.

*

tit

r 11/1 6/99 Repick Total
Sample Repl. # Alive Init. Repick # Init. Surv

12668

12671

'

A
B
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L

A
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D
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G
H
1
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/„
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*IO
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c\ —
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! S
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-L^S
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^
^

-0
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—
O
—

Q
-̂0w
-Cr

— •

0
0

0

—
1

—
—

—
.

^
^^
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—
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^~
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f^©
^^r
'
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^
—
—
—
—
—
—
——

—
—

^-^

5
S
10
7
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S

~)^-
3
b
"I
S
1

L
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?
(^•̂̂

/

^ '̂

# Init Pan Total
Weighed Wt. Dry Wt.

-

-

-

-

-

-

-

-
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9
<£
•7-

-
-
-
-
-
-
-
-

1
(o

X
°l

-

-

-

-

_^-
-
-

-

-

-

-

-

-

-
-

-

25-^
as-otf
24.5^
2! (c<i

-
-
-
-
-
-
-
-

33. SO
aa XH
Q(o.25
34.^4

-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-

5^,5-^
2S.ll
22,3-7-
38,03

-
-
-
-
-
-
-
-

^ S - i V
36\M3
39, ft
•?S,oq

-
-
-
-
-
-
-
-

BalanceQC: Initial (20 mg =30-00 ) Final (20 mg = -^6 OO ) Balance Asset #:
Date/time In ,,ĵ  i?.jcTemp(°C) %/ Init. 1Yv\ Date/time out Temp(°C) Init.

-Comments: Organisms in Replicates A - H transferred to water only exposure. Organisms in Replicates 1 - L to dry weight analysis.

Reviewer:
haday28.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

0 ,O H 1 X 1
v ^ o J 4 4



Amphipod (Hyalella azteca) Chronic Toxicity Test
Days 35 and 42 Survival, Reproduction, and Dry Weight Data

Client Menzie-Cura & AsscxT Project: 99033 Dead Creek I BTR: 3641
Test Start: 10/22/99 Test End: 12/03/99

Day 35
(11/26/99)

Day 42
(12/03/99)

Sample ReP Adults

#
Neona

tes
0

Adults

n
Femal

es
# j Neona

Males ' tes Weighed
Inrt Pan

WL
Total Dry

Wt.

12664 A
B
C
D

H

ro
^

11
o

*

.-?
•7 2. 62. ||

f
•v

ii 33.̂ 3
12665 A

B

D
jj_
F

H

I f 1 1 ai
ID. (3 35_

<? y

f 33.3?

(

-50. as
/ o

12666 A
B

D

H

o i 6? 5?
10 5 S_ /r

1
.5

/o
n

5

o
12668 A

B

D

H

0- 30-

>

io

±
b O

£Ai,
0

rt O
Day 35 Irftials Date y,a_t '< j Day 42 Initials / Date: zf
Balance C€ Irirtial f20 mg = | ̂  .^ Final (20 ns = Balance Assef"^
Dale/time In Date/ii-ne lnit

Date

Latorawy Acsatec B«oiiogicaF Soeoces. Soutf^ Bjingter.



Amphipod (Hyalella azteca) Chronic Toxicity Test
Days 35 and 42 Survival, Reproduction, and Dry Weight Data

%

1

^

Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek BTR: 3641
Test Start: 10/22/99 Test End: 12/03/99

w

Sample

12671

9

Rep

A

B
C
D
E
F
G
H

A
B
C
D
E
F
G
H

A
B
C
D
E
F
G
H

A
B
C
D
E
F
G
H

Day 35
(11/26/99)

#
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T
IP
V
Q

V
^

#
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3-
3—

6
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" ( o
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\

/
/

/

Day 42
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#
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*/
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9
^ 5f 9

Q
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#
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v^5 2^®
c^

\
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/
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n
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2~
G~^
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*•/
y' /^
H
T

/
/

#
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"Y
i2—
2-5
o

I "^ — •
2

/3
0

X
X

/

# Init Pan
Weighed Wt

If

%

to
Q

_ ^

9

'̂

^

/

/

/

^3.1%

3%./£rf

&<!• 3D

£$l . fr

£%.(&£-

£?5. 3D
3o.O\
2V.T?

X
X

s

Total Dry
Wt.

S>-f3&T
3/.^f-
^^. //5
,̂57-
^L^tf1

2g-,33>
33-0?Z-
<37-, /y

/

Day 35 Initials / Date:-c^Qr i <./&£, fa 7 Day 42 Initials / Date: ££

Balance QC: Initial (20 mg = ' ) Final (20 mg = ) Balance Asset #:
^Date/time In Temp(°C) Init. Date/timeout Temp(°C) Init.

Reviewer:
had3542.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont 000148



Hyalella azteca chronic
Initial Weight Results
10/22/99

Menzie Cura
Dead Creek

99033

BTRs 3641, 3643
Aquatec Biological Sciences

Initial Dry Weight Data

Replicate

1
2
3
4

5
6
7

8

#

Weighed

10
10
10
10
10
10
4

10

Initial Boat
Weight

(mg)
4337
37.51
38.19
37.15
35.S7
41 48

4528
46.18

Final Dry
Weight

(mg)
44.91
39.16
39.62
3872
38.43
4274
4559
47.71

MeanWt
within Rep

(mg)
0.154
0.165
0.143
0.157
0.146
0.126
0.078
0.153

Mean Wt
Reps I-L

(mg)

0.140



Hyalella azteca Initial Dry Wt.

Project: / - ! . £ ? . /o/SLP-/^ ^
Culture ID: ^A-ci-\ lolfc faq Age: -~7

Replicate
1
2
3
4
5
6
7
8

Initials:
Date:

Number of
Organisms weighed

10
10
10
10
10
10

ift^-tt
10

Initial Pan Weight
(mg)

m.Zbb
3?. 510
38- 18k
3T. /VT
?&.<?/fc9
^/.4^-
H5- ^1
.̂ 1 ,§V

Final Pan Weight

(mg)
W,9f
39. l£
^?9,^3-
.^^, 9^-
-33.^/3
i-f<?.^c/ .'-
^•S?
^.•?l

Balance QC:
Date/time In /

Initial (20 mg = / ?, ^/ )
V</ yo.'ScTemp(0C) ^"C l̂nit.

Final (20 mg =/9',̂
,V-̂  Date/timeout 1 3-

) Balance Asset #:
/5 /iloo Temp(°C) ^o InitT^G-

Comments:

Reviewer: ( I Date: /
haintwt.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

0 0 0 1 4 8



F-, u

Aquatic Research Organisms

DATA SHEET

I. Organism History

Species: /£y q

Source: Lab reared.

Hatch date

O[-

Hatcher^1 reared. Field collected

Lot number

Receipt date.

Strain

Brood Origination

II. Water Quality

Temperature _eC Salinity.

i.S Hardness"

ppt DO.

ppm

III. Culture Conditions

System: ~S7T/1?(s *.f — v=

Diet: Flake Food

C
Brine Shrimp,

Ph\toplankton_

Roiifers

Trout Chow

Other

Prophylactic Treatments:.

Comments: ^

IV. Shipping Information

Client:

Carrier: €

/

? of Organisms: /O00 ^

Date Shipped:

Biologist:

-3 O,

1 - 800 - 927 -1650
PO Box 1271 • One Lafayette Road • Hampion, NH 03842 • (603) 926-1650
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ALKALINITY AND HARDNESS

Sample
Number

12546

Avg

Min

Max

12547

Avg
Min
Max

12548

Avg
Min
Max

12549

Date Alkalinity Initial Final
Volume Titrant Titrant
(mis)

10/19/99 50 0.2 2.3

11/2/99 50 29.1 31

11/8/99 50 22.9 24.4

11/16/99 50 18.3 20

10/19/99 50 2.3 4.6

11/2/99 50 31 32.9

11/8/99 50 24.4 26

11/16/99 50 20 21.5

10/19/99 50 4.6 6.9

11/2/99 50 32.9 34.9

11/8/99 50 26 28

11/16/99 50 21.5 23.2

10/19/99 50 6.9 9.1

11/2/99 50 34.9 37

Alkalinity
(mg/l) '

42

38

30

34

36.0

30

42

46

38

32

30

36.5

30

46

46

40

40

34

40.0

34

46

44

42

Hardness Initial Final Hardness
Volume Titrant Titrant (mg/l)
(mis)

50 0.1 11.6 230.0

50 36 42.7 134.0

30 37.8 41.1 110.0

50 27.1 32.2 102.0

144.0

102

230

30 11.6 17.7 203.3

50 42.7 49.1 128.0

30 41.1 44.2 103.3

50 32.2 36.9 94.0

732.2

94

203

50 17.7 26.8 182.0

50 1.5 8.7 144.0

30 44.2 47.8 120.0

50 36.9 41.9 100.0

136.5

700

182

50 26.8 36.7 198.0

50 8.7 15.9 144.0

Tuesday. December 21, 1999 Page 1 of 8
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Sample Date Alkalinity Initial Final Alknlinir
dumber \ 'olume Titrant T'nrant (ing It

(mis)

H/a'99 50 29 E 31 3 3-«

nnS/SS 50 232 24- 3-C

Avg "5

Min 3:

Max ^

12550

10/19/99 50 9t :i2 42

11.7/99 50 3r 3£ 5 35

TV8/99 50 3:3 33 34

iiAis/99 50 24- 2=2 :•:

A.g 3t:
Min 3:

Max £2

TQ.'T5.'95 50 "2 '34 a

11/2/99 50 3«9 406 3E

tra-95 50 34- SEE 3E

TVT6/99 50 2E2 27 E 32

A\g 3£ C

Min 32

Max ^

ta'19y99 50 "34 -59 SO

n/ZW 5C 408 424 32

T1/a99 50 382 35 £ 32

11/16/99 50 278 252 2E

Avg 35 5

Min 2B

Max 50

Tucular. Dttembtrll. 1999

v Hardness Initial Final Hardness
1 'olume Titrant Titranl (nig/l)
(mis)

30 37 7 1100

50 4 -.9 456 940

7365

94

198

50 3£7 457 180.0

50 -ES 23 1420

30 " 1C 5 1167

5C C 3 E 2 95 0

T34.2

se
180

50 0' •• 9 178.0

50 23 30 3 146 0

30 -45 IE 5 1333

50 52 104 104.0

1403

70*

J78

5D 9 IS 6 2120

50 303 359 1320

3D 2' £ 2E2 1133

50 -D4 U8 880

J363

88

2t2

Page 2 oj K
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Sample Date Alkalinity Initial
Number Volume Titrant

(mis)

12589

10/20/99 50 22.5

11/3/99 50 11.4

11/9/99 50 32.3

11/17/99 50 36.3

Avg

Min

Max

72590

10/20/99 50 24.3

11/3/99 50 13.3

11/9/99 50 33.9

11/17/99 50 38.1

Avg

Min

Max

12591

10/20/99 50 26.1

11/3/99 50 15.1

Avg

Min

Max

72592

10/20/99 50 27.7

11/3/99 50 16.6

11/9/99 50 35.3

11/17/99 50 41.1

Tuesday, December 2}, 1999

Final Alkalinity Hardness Initial
Titrant (nig/l) Volume Titrant

(mis)

24.3 36 50 14.8

13.3 38 50 38.6

33.9 32 50 17

38.1 36 30 42.9

35.5

32

38

26.1 36 50 20.6

15.1 36 50 0.3

35.3 28 50 23.1

41.1 60 30 0

40.0

28

60

27.7 32 40 26.6

16.6 30 50 7

37.0

30

32

29.4 34 20 35

18.5 38 50 13.9

36.7 28 50 28.8

42.8 34 30 3.3

Final Hardness
Titrant (mg/l)

20.6 116.0

45.5 138.0

23.1 122.0

46.4 116.7

123.2

776

73S

26.6 120.0

7 134.0

28.8 114.0

3.3 110.0

779.5

7 7 0

734

35 210.0

13.9 138.0

774.0

738

270

37.3 115.0

20.9 140.0

34.3 110.0

6.7 113.3

Page 3 of 8
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Sample Date Alkalinity Initial Final Alkalinity
\umber Volume Titrant Titrant (ntg-li

(mist

Avg 33 5

Min 25

Mai 35

107XV99 25 294 303 3€

77.-3.-99 50 7 f i 5 20" 32

77,-9/99 50 36 ~ 36' 2E

T7'77/99 50 423 445 34

Avg

Min 2E

Mai 35

70,70-99 50 3C3 223 40

T 7.3/99 50 207 22" 4C

71^99 50 3fi 1 399 35

7T,'T7/99 50 445 464 3E

Avg 35 5

Min 3£
Mai tz

707099 50 323 342 3-E

77/3/99 50 227 241 40

7.7V99 50 399 4-5 32

77/17/99 50 464 4fi2 35

Avg 3f 5

Min 32

Mai to

Hardness Initial Final Hardness
1 'olume Titrant Titrant (mg/l)

(mis)

1196

T70

740

2C 37 3 40 1 140 0

40 209 27 1525

50 343 405 124.0

3-D £7 ID 110.0

731 6

770

153

3D 40 1 44.5 146 7

50 27 34 1400

50 405 46~ 1240

3D 10 134 113.3

'31 0

113

747

40 02 67 162.5

50 34 41.1 1420

50 06 64 116.0

30 '34 169 1167

7343

776

763

T.o.71/99 5-: 2 5 44 50 243 172.0

Turufai. [>ecember 21. 1999 Page 4 of 8



Sample
Number

Avg

Min

Max

12612

Avg

Min

Max

12613

Avg

Min
Max

12614

Avg

Min

Max

12615

Date Alkalinity Initial Final Alkalinity Hardness Initial Final
Volume Titrant Titrant (mg/l) Volume Titrant Titrant
(mis) (mis)

11/10/99 50 8.9 10.3 28 50 19.4 27.1

11/18/99 50 0.8 2.6 36 50 36.8 44.7

36.0

28

44

10/21/99 50 2.6 4.5 38 50 24.3 32.4

11/10/99 50 10.3 11.8 30 50 27.1 34.2

11/18/99 50 2.6 4.2 32 50 0.2 7

33.3

30

38

10/21/99 50 4.5 6.4 38 50 32.4 40.5

11/10/99 50 11.8 13.4 32 50 34.2 40.1

11/18/99 50 4.2 5.9 34 50 7 13.7

34.7

32

38

10/21/99 50 6.4 8 32 50 0.1 8

11/10/99 50 13.4 14.4 20 50 40.1 47.6

11/18/99 50 5.9 7.9 40 50 13.7 21

30.7

20

40

10/20/99 50 1.8 4.2 48 40 29.1 34.4

11/3/99 50 31.4 33.1 34 50 23.1 29.5

Hardness
(mg/l)

154.0

158.0

161.3

154

172

162.0

142.0

136.0

746.7

736

762

162.0

118.0

134.0

738.0

778

762

158.0

150.0

146.0

757.3

746

758

132.5

128.0

Tuesdm; December 21. 1999 Page 5 of 8
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Sample
\umber

Avg

Min

Max

12*22

Avg

Mio
Max

Min

Max

12639

Avg

Min
Mai

326-i<>

Date Alkalinity- Initial Final Alkalinity-
\ 'olume Tilrant Titrant (nig li
(mis)

113/199 K 476 486 24

H i / 1 7/99 50 C6 2 28

335

24

4£

1Q<'21''99 5" S 102 44

11 '10/99 5. 144 :6 22

il.'T&'SS 5: 79 52 26

34-

2B

•"

m7T.'99 5C *C2 '2' 2-E

11/-13/99 5-: "6 '75 30

lT/ift'99 5C 92 -09 22

3~

35

1CX21/99 30 '21 "32 27

Tt'TG/99 50 l~5 151 22

IV1MB 5C ^C9 '26 34

342

32

37

TIV2T99 5-3 132 -45 22

ti;iO(99 £0 151 234 26

Hardness Initial Final Hardness
I 'nlume Titrant Titrant (ntg-'l)
(mlsi

50 222 3£8 110.0

30 '.6S 2C.2 1100

T2G 1

1 10

'.33

5C £ -75 1S2.0

50 OJ ~2 -.26.0

50 2' 2~ ' 1220

K67

'22

192

50 -76 252 1540

50 ~ 2 '.4 = "48 0

50 2" 22: 1280

-2fi

'54

20 252 2E7 l / O O

50 -45 224 156.0

5D 225 4^5 1400

T55.3

T40

T70

50 25 ~ 37 £ 1820

5C 224 29 1320

Tundar. December 21. 199V /V»r 6 t'f f!

fi O 1 C
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Sample
Number

Avg
Min
Max

12641

Avg

Min

Max

12664

Avg
Min
Max

72665

Avg

Min
Max

72666

Date Alkalinity Initial Final Alkalinity Hardness Initial Final
Volume Titrant Titrant (mg/l) Volume Titrant Titrant
(mis) (mis)

11/18/99 50 12.6 14.5 38 50 40.5 46.8

32.0

26

38

10/21/99 50 14.8 16.9 42 50 37.8 46.5

11/10/99 50 20.4 22 32 50 29 36

11/18/99 50 14.5 16.2 34 50 0.4 7.3

36.0

32

42

10/22/99 50 9.7 11.2 30 50 11.3 17.3

11/5/99 50 42.4 44.1 34 50 18.3 23.9

11/11/99 50 22 23.5 30 50 20.8 27.2

11/19/99 50 16.2 18.4 44 50 7.3 14.8

34.5

30

44

10/22/99 50 11.2 13.1 38 50 17.3 22.8

11/5/99 50 44.1 46.1 40 50 23.9 30

11/11/99 50 23.5 25 30 50 27.2 33.4

11/19/99 50 18.4 20.2 36 50 14.8 22.5

36.0

30

40

Hardness
(mg/D

126.0

746.7

726

782

174.0

140.0

138.0

750.7

738

774

120.0

112.0

128.0

150.0

727.5

772

750

110.0

122.0

124.0

154.0

727.5

770

754

10/22/99 50 13.1 15 38 50 22.8 28.2 108.0

Tuesday, December 21. 1999 Page 7 ofS
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Sample
Sumber

Avg

Min

Max

;:$*<

A*g

Min
Max

Avg

Min
Max

Date Alkalinin- Initial Final Alkalinity- Hardness Initial Final Hardness
I'olume Tit rant Tit rant (mg // \ 'olumc Tit rant Ti front (nig/lj
(mist (mlsj

11/5/99 50 4£ : 479 36 50 03 5S 1120

1Tftt>99 50 268 283 30 50 <0£ 4€ 9 1220

7:rt9/99 50 22' 241 4C 50 3-0.2 379 154.0

36 C '2< 0

3C tOS

^C T5^

TC-TZ'Sg 50 -J •=€ 32 50 2£ 2 33.: 98.0

TI/S'99 50 f 9 49 £ 22 50 55 IDS 1000

HT-T'99 50 253 294 22 50 Z' 55 1100

Tl/TS/99 50 2*- 25 € 3: 50 37 9 "2 126.0

?3 C 708 5

?2 98

32 T26

TttTZ^ 50 166 "63 34 5C 33* 3& S8.0

TL'5/99 50 ;• IS 34 50 "05 :~ 1220

TT/:a99 50 2~ 3 29' 36 5C £E '-4= 1560

3< * 125.3

34 98

36 ?56

Tuntlai. Off ember 21. 1999 Puye S <ij 8



Alkalinity and Hardness Analysis

Client: Project: BJR:
Sample Description: O

Sample Sample
ID Date

\2Q\\D

'. H'3

K>\3

LJ^j

491

.^0
5i

_H)XL

\

L

ALKALINITY HARDNESS
Sample Titrant Titrant Analyst

Vol. Init. Final Date/
Vol. Vol. Init.

>5Dr\J (\£L.
o?.3
ty.(0

\h. 9
4,1
//.&-
/3,4

\

£ .3L-.(^
ID^
Q 1
I'l £
Q *-4
15°!

°j*}£

J-

\

_±_

\

\

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

ffofa)

&>bU
t&Ml

0.
II. (p

^?.^

n.(& \i^iy*>
/?."TL

^.S7

\c?fc.J< \̂ ip."i-

\
^

ftp ^ Z/6 7- 1

o./ W
Q.O \y.la

\

\
\

i

_ -

Data
entered

Init.

'^U^<

\

Aquatec Biological Sciences South Burlington, VT a&hform doc

H O O I G G



Alkalinity and Hardness Analysis

Client: Project: 9 9 <?33 1 BTft:
Sample Description: H . &

'ALKALINITY HARDNESS

Sample Sample
ID Date

Sample "r.ran; Tr-.rant Analyst
Vol. In rt. Final DateJ

Vo!. Vol. Init.

Sample Trtrar.t Titrant Analyst
Vol. Init. Final Date.'

Vol. Vol. Init.

Data
entered

Init.

-*\3loJift
i
i
•
\

5:3 *?.
•r '

44 .5

*-

!MOftU
*i. 2- -05

1 /<*

/

BoiOjcai Sciences Sou:.'; 5-—.-̂ r.3*. >

o

ai-.to.ir; ooc



Alkalinity and Hardness Analysis

Client: Project: BTR:
Sample Description: ( X7)

ALKALINITY HARDNESS

Sample Sample
ID Date

Sample Titrant Titrani Analyst
Vol. Init. Final Dale/

Vol. Vol. Init.

Sample Titrsr-,1 Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

Data
entered

Init.

/6.9- ^
ma

m.-s 152.
.I

.O -2. 1

000168
; Bbboical Sciences South £urlnoion. VT ofihlorrn.bcc



Alkalinity and Hardness Analysis

Client:
Sample Description:

Project: 7^033 ! BTR?

G

ALKALINITY HARDNESS

Sample Sample
ID Date

Sample Tifait
Vo!. I.-, it.

Vat.

Trtrar.1 Ar.alyst

Final Date/'

Vol. In it.

Sample Tiirar.t iitrar.l Ar.alyst
Vol. Init. Fina! Date/

Vol. Vol. Init.

Data
entered

Init.

-L .7.05 ; /r,

-.'I.?- 13.1
f /3Y

ia~ar.ec ioooca Sc«nc*s Sou:.-, i



Alkalinity and Hardness Analysis

Client: Project: BTR:
Sample Description:

ALKALINITY HARDNESS

Sample Sample
ID

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

Data
entered

Init.

I2/5H/J 32.7-
47-

5o
51

JO-^j yy.x

000170
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Alkalinity and Hardness Analysis

C - t .

Client Aira I Project: <?f<r?2 BTR

Sample Description: 28

\
<~

Sample Sample
ID Date

I2fy*& 1 Ii|i1-
i qoi

toi1 -2 it
**i ^H'

UiooSi"
I 1C-
-L J^r -

£ii 1 1 i«|i>
'2.
1̂
H

I1

II

•

»

II

,

1

1

i

Sample
Vol.

fXVnJ

ALKALINITY HARDNESS
Trtrant Titrant Analyst
Init Final Date/
Vol. Vol. Init

^f.2>: ^ j 1 1-130^5
S-l !4I.\ 1
i- f ) : i^2 % !
42.* i MM.51

M4.6 i Mi;-4 '
: ^4 ; L}£,p_l

^ > 1^, ^ .Q j _

50rnJ u -O 3 -Cc H i^yS
:3X^7 53 : j
i 5 S> fi?- /

; & ^ ^.5 ; 1
— 5V5 / O ( -^

i (

(

!

i

1

Sample Titrant Titrant Analyst
Vol. Init Final Date/

Vol. Vol. Init

3Drv^ 42^ 4^-4 Ul"*>s6
O.O 3.3
3.3 /h.̂ T"
^-^ IO.O
IO-O 13.4
13.4 V&y

-1- H0.*l \3O.-3-l ±~
\ |

3Drv-A ^^X ci?3,(r 'l(3)J^
\ ^3 (T ̂ 7 R

o?^^2) i.^/. ^ !

i^i y ; R</ "?•
J- 5y>37-.^ --

j

Data
entered

Init.

^i2/X

.«• ». ••

i3D(̂ tX ^^Lt
(jT\JLJULl>'flA

/L^

—

000171
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Alkalinity and Hardness Analysis

Client: Project:
Sample Description:

BTR:

0.0.

d.f-
//.£
tf-4

H.a.

Sample Sample
ID Date

IlLflZ,

I2W3

I2tt3><?

/ 21/1/5

ALKALINITY HARDNESS
Sample Titrant Titrant Analyst

Vol. Init. Final Date/
Vol. Vol. Init.

tStt

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

O.

-7,0

1.0
4,

M.la

Data
entered

Init.

00017:2
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Ammonia Results Report

Sample Nimber Client Sample
Identifier

H25-46 8TOX-C-:

125*6 BTOX-C-i

•25*- BTOX-C-2

125-*- BTOX-C-2

-25*5 BTOX-C-3

•25*8 STOX-C-3

-.25*5 BTOX-O-1

BTOX-&-1

12550' 8TOX-D-2

•255C BTOX-O-2

'255'. STOX-0-3

-.25J: STOX-O-3

•2*52 HA LCS

'25*2 HA LCS

•125*5 BTOX-B-i

Species Date Ammonia
Concentration (mgfl)

HA

HA

Av

IN

HA

IN

HA

IN

HA

0 6 Max 1 4 Mm 0 2

10.''9

0.2

3 <5 Wax 62 Mm 0'

.- 2 35 Max <• : Mm C £

Avg C 6: Wax "7 Mm D

HA.

Avc ' ; Max 2 2 Mm 0

IN

HA

Avg 0 75 Max ' 5 Mm. D

IN

HA

Avg C ' Max C 2 Mm 0

HA

Page 1 of 4
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Ammonia Results Report

Sample Number

12589

12590

12590

12592

12592

12593

12593

12609

12609

12610

12610

12611

12611

12612

12612

Client Sample
Identifier

BTOX-B-1

BTOX-B-I(DUPE)

BTOX-B-1 (DUPE)

BTOX-B-3

BTOX-B-3

BTOX-M

BTOX-M

E-1 DEAD CREEK

E-1 DEAD CREEK

E-2 DEAD CREEK

E-2 DEAD CREEK

E-3 DEAD CREEK

E-3 DEAD CREEK

BP-1 BORROW PIT

BP-1 BORROW PIT

Species

HA

Avg:

HA

HA

Avg:

HA

HA

Avg:

HA

HA

Avg:

HA

HA

Avg:

HA

HA

Avg:

HA

HA

Avg:

HA

HA

Date

11/17

0.35 Max:

10/20

11/17

0.15 Max:

11/17

10/20

0.35 Max:

10/20

11/17

1.05 Max:

11/17

10/20

0.2 Max:

11/17

10/20

0.7 Max:

10/21

11/18

1.15 Max:

11/18

10/21

Ammonia
Concentration (mg/l)

0.1

0.6 Min: 0.1

0.3

0

0.3 Min: 0

0

0.7

0.7 Min: 0

2

0.1

2 Min: 0.1

0.4

0

0.4 Min: 0

0

1.4

1 .4 Min: 0

22

0.1

2.2 Min: 0.1

0.1

0.6

Page 2 of 4
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Ammonia Results Report

Sample Number Client Sample
Identifier

-2*'5 KA-LCS

:,2ST5 HA-LCS

LCS

LCS

Species Date Ammonia
Concentration (mg!\]

A*g C 3S Max 05 Mm D 1

BP-ttDUPE) BO°.RO KA

BP-l(DUPE) BOnRC rtA

Cc

Avc : 3 Max C 6 Mir. D

•25'* BP-3 BORROW FT HA

*.2*:< BP-3 BORROW °r~ HA

A.c C A Max C E Mm

HA

HA

rt C C5 Max D 1 Mm D

HA

HA

ID?'.

Ay; j Ci Wax C 1 Mir. C

•2*3£ BP-2 BORROW' f- ~ HA

•2£3£ BP-2 BORROW P- -.A

Avc "5 Max 0 S Mm- 0 1

:2€35 F-T DEAD CREEK-SE HA

•2S3S F-T DEAD CREEK-SE HA

Avc C 3: Msx C T Mm 0

F-2 DEAD CREEK-SS HA '02-

F-2 DEAD CREEK-SE HA TV6

Page 3 of 4



Ammonia Results Report

Sample Number

12641

12641

12664

12664

12665

12665

12666

12666

12668

12668

12671

12671

Client Sample
Identifier

F-3 DEAD CREEK-SE

F-3 DEAD CREEK-SE

SEDIMENT; 2-1 GALL

SEDIMENT; 2-1 GALL

SEDIMENT; 2-1 GALL

SEDIMENT; 2-1 GALL

SEDIMENT; 2-1 GALL

SEDIMENT; 2-1 GALL

LCS: 1 0/8/99 @ ; (SE

LCS: 10/8/99® : (SE

Ref2-2 Refference Bor

Ref2-2 Refference Bor

Species

Avg:

HA

HA

Avg:

IN

HA

Avg:

IN

HA

Avg:

HA

IN

Avg:

IN

HA

Avg:

HA

IN

Date

0.1 Max:

11/18

10/21

1.1 Max:

10/22

11/19

0 Max:

10/22

11/19

1.1 Max:

11/19

10/22

0.65 Max:

10/22

11/19

0.05 Max:

11/19

10/22

Ammonia
Concentration (mg/l)

0.1 Min: 0.1

0.1

2.1

2.1 Min: 0.1

0

0

0 Min: 0

2.1

0.1

2.1 Min: 0.1

0.3

1

1 Min: 0.3

0.1

0

0.1 Min: 0

0.1

0.5

Avg: 0.3 Max: 0.5 Min: 0.1

Page 4 of 4
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AMMONIA ANALYSIS

Client: s~\ 6TR Number: <(!* J?

Sample
Datc

Sample Description
10N

NaOH
(ml)

50 rJ-
Sample

(ml)

Meter
Reading

N'Hj-N (ppm)
i

/ i / l-SS

y -y s.
. r.y 1.

TfTi

Bi ̂ ^ /DX
V X

y y

i 3-
y

y y
y
y

^-xO. y 0.4^0
y ^c-s

e = -58.4

Analyst: Os Analysis Date:

Re.-^ewed by:

ammonia.Iwp ^»

pno -j 7
' • v. U J /



6
b
o
o

o

•fau^

01' •o—
O i.

o
o
o

Ul
c
o

• ;

n

M
in
O
O

u
o
o
0

u
on

6 6 p t
b) Jk io t
o o o <
O 0 O (

i • i •

i . i i
i i

!

1

Absorbance (pAu) (E+06)

D O O O O - ' - ' - ' - ' - ' N J I O N J
3 k> !fc b) b b ks i a b b ro i
D O O O O O O O O O O O C
D O O O O O O O O O O O O

^—— : : : *Sync: 1O.O046

Carryover: 0.147761 ; " • ' . . ' . . . - '

"^Carryover: ! O . O02375ri : ' ' ! ' ' '

~ * Baseline: - b . 0 0 135563 i : ! ' , ' , , ' • ' • '

"^Baseline: -D.O01 35563 . . . , . , ! . , . , .
_ » o > , ; . , ; . ; , : , ,
- npil 0" ri nriir^*;^?^ i i ! . ! .' ! ; , ;

_ : : *Cal 1:10.

Blank: -O.OO59676 . . ,

llBaseline: -0.00135563 -1

•^ . • "• *ICV: 1O.1O48 •

• rCS: -P.OC!7ggg68 ^

^-^— • "*" *LCS: 5.25047

]̂~* 12611 HA DAY 10: 0.286144

^ *-12612 HA'DAYIO: 0.569004

(^ **2612 CT DAY10: 0.448412

t^ -^12613 CT DAY10: 0.745184

^^126104 HA DAY10: 0.425879

{• — -^? *J2634£1T DAY1CL: "L 06771

"P~* 12622 HA DAY10: 0.328016Q^~~-, t.ro
c^ 12622 CT DAY10: 0.722242 to

J^ '"" *CCV: 5.46642/ \ » ~ - - - - - - . _ - .
CCB: -O.O068471 1

I^BaselWie: -O.O01 35563

e^^* *-h2638 HA DAY10: 0. 92276

-̂=> '\J2638 CT DAY10: 0.943775
— -^. t co

^^ro* 12639 HA DAY10: O.8O2235

^~*^^639 CT DAY10: 0.353831

X *«264'0 HA DAY10: 0.419249

Cltĵ 640 CTP DAY1 0: 0.301 31 8

<^^^^ *W2641 HA DAY10: 1.72618

fZ-^^* 012641 CT DAY10: 1.6901

*̂ ---=> * 12546 10/19: 1.40052 u

.._ ~~ TT * 12547 10/19: 6.21668

~J£— ~— ' ' ' ' ': ' " ' -~1^" *CCV: 5.37682

g^CB: -0.0017.9628

^Baseline: -O.O01 35563 W
• » (D

-.-£_^-^ — — *• - "12548 1O/T9: -4-. 1291 1 -

«==^^^'*12^9 10/19: 1. 66/59

<=~—-~-~= -̂ *12550 10/19: 2.1885/
-^ t w* • T i7'^c;i in/io-i«^s>n'^ci _ __

O"
o

V
8-
O

O
3"
0>
D
D
2.
(O

Q)

3
3
o
3
55'

12362 1O/19: 0.191653

12589 1O/1 9: 0.652191
Ul
3 2590 -1IV1.9:-0. 835053

12591^0/19: 0.527453

12592 1OM9: 1.58542

12593.1 0/1 9^.3. 03686 ____

CCV: 5.O2637



C.-3626*

-ryove-: C.OO33*97S

-C OO0788562

Baseline: -COOC7 88562

0 000787377

•26-- -S 2C 2 c£ZZ-z

r rj259C HA -C--2C C
-.-

'-255- H-^ -:C.--2C. C.3357^3

CCS -: 0^028897-

-COO--766552
2592 i-lA TO/20 C 730C'.2

'-^2593

o

S"

.266- -A -C.-2C : 0-=HtS3

C" .""• v" c ^"J '̂" "•"«"-" » — * • « • —

12558 MA -.C/2C- C =73-05
-2666 CT 10/2C C 6C52*-

CCV 5 53C55

Basei->e -C OOC788562



i-eak Table: ammonia

File name: F:\FLOW_4\102799D.RST
Date: October 2^, 1999
Operator: LKS

Cup Name Type Dil wt Height Calc. (mg/L)

1
2
3
B
B
6
7
8
3
10
11
12
13
14
1 5
16
17
18
19
20
21
22
23
i

&
26
27
28
29
3-0
31
32
3 3
34
3 5
3-6
37
3
39
40
41
42
43
44
45
46
47
46
49

J*

^

2
0
0
0
0
1
2
0
0
2
1
3

31
32
33
34
35
36
37
38
39
40
3
1
0

41
42
43
44
45
46
47
48
49
50

_i

i
0

51
52
53
54
55
56
57
58
59
60
3
1
0

Sync
Carryover
Carryover
Baseline
Baseline
Cal 0
Cal 1
Blank
Baseline
ICV
ICB
LCS
12611 HA DAY10
12611 CT DAY10
12612 HA DAY10
12612 CT DAY10
12613 HA DAY10
12613 CT DAY10
12614 HA DAY10
12614 CT DAY10
12622 HA DAY10
12622 CT DAY 10
CCV
CCB
Baseline
12638 HA DAY10
12638 CT DAY10
12639 HA DAY10
12639 CT DAY10
12640 HA DAY1C
12640 CT DAY10
12641 HA DAY 10
12641 CT DAY1C
12546 10/19
12547 10/19
CCV
CCB
Baseline
12548 10/19
12549 10/19
12550 10/19
12551 10/19
12552 10/19
12589 10/19
12590 10/19
12591 10/19
12592 10/19
125S3 10/13
CCV
CCB
Baseline

SYNC
CO
CO
R3
R3
C
C
U
RH
U
U
U
U
U
T7

U
U
U
U
U
U
U
U
U
RE
U
U
U
U
U
U
U
U
U

U
U
U
RB
•j
U
U
U
U
U
--[

U
U
U
U
U
R3

1
1
1
1
1
1
1
1
1
1
1
1
1
T

"l

1

1

1

1

1

1

1

-

J_

1

J_

1

1

1

J_

1

1

1

1

1

1

"[

"i

1

1

~r

1
1
-
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
T_

1

-j

_^

1
T_

1

1

j_

1

-;

1

1

T_

1

1

1

1

1

1
T_

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1828142
27244
682

0
0

495
1827302

-843
0

1846458
- 1194

959538
52528

13S074
1C4208
52175
76598

136397
78058
195324
60178

132205
998992
-1003

0
168841
172681
146820
64895
76847
55300
315631
309039
256130

1136070
962623

-81
0

754658
3G4925
400111
278030
35264
119406
152816
96616

289912
555099
918593

133
0

10. 004595
0. 147761
0.002375
-0.001356
-0. 001356
0.001355

10. 000000
-0.005968
-0.001356
10 . 104647
-0.007889
5.250472
0.286144
0.759838
0. 569004
0.448412
0.417885
0.745184
0.425879
1.067707
0.328016
0. 722242
5.466417

-0. 006847
-0.001356
0. 922760
0. 943775
0. 802235
0.353831
0.419249
0.301318
1.726164
1.690103
1 .400515
6 .216682
5.376822
-0.001796
-0.001356
4 .129107
1.667588
2.188566
1 . 520385
0. 191653
0. 652191
0. 835053
0.527453
1.585416
3.036863
5. 026368
-0.000630
-0. 001356

0 p o 1 7 n
v.1 \_' V/ j. I w



_ c-.
•ever

Carryover
Baseline
Baseline
'«- a _ -

— _ an.<
^ = C.S ~ - — S.

1G .001591
G .136254
C.OC3350

-C .0007SS
-C . GGG7S9
G.CCG767

10.CGGC01

- •„' u /or

. ̂ '

. 4. '•

522594
• c ~ — ; •

1 r --. '

- T c _

.", - - c '

G .GS2S97
G. Gl£483
C .G = 2443

2.2c4477

G . G G15 2 7

G.££S775
G .5731G9
G .505241

-G .GGG7£9



Afcsorbance (pAu)

a
o
o

o
c

p
to
c
c

o
o
o

p
io
o
o

o
o

o
c:
o
o

p -
c b
o o
o o

ro
c
o

o
c

c
c

B
o
c

c
o
c

ro
o
o

c
c

c-

Carryover: 0.142.
• i i i i i > i

.03
Carryover: ^0.000183226

^Baseline:-6.0621B614 i

Baseline: -0.00218614

Blank: -0.01S3005

,n '
Baseline: -O.O0218614

ICV-. 10.0248

LCS: 5.38984

12611 HA TO/21: 2.15972

•526*2 HA =5 9/2-1-:

12613 HA 10/21:-0.594612

12614 HA 10/21: 0.833909

•U2622. HA. 10/2J: n

12638 HA 10/21: 0.919846

12639 HA 10/21: 0.749046

rT 2640 HA 10721: 0.137308

12641 HA 10/21: 2.1379

12665 CT 10/21: 0.0537603

CCB: -0.00782524

Baseline: -O.O0218614
ro

» 05
12668 10/21: 0.0637803

12664 10/22: 0.0117736
ro
cs
12665 10/22: 2.O8161

12666 10/22: 1.04698

12668 10/22: 0.0540826
u

12671 10/22: 0.530148

CCB: -0.00785737

.CD .



. _ •: r. a. ~ :

Carrycve:
Carrycve:
Baseline
Baseline
Cal G

12665 1 G ,• ^.

?.2C2230
G .142000
•0. 000163
•0. 002186
•0. 002186
O.OC2165
. G . C 0 C 0 0 0

S6
.0 . 024775
•: . 0104=6
5.355535
2.15=720

C . 5 =4612

GSCG64
51=646

: . C53760

- 0 . 0 C 7 5 2 5

C . 0 £ 3 7 5 0

C . 0 5 4 0 5 3
G . 5 3 C 14 5
- 5 617--

• G . G 3 7 5 5 7
• G . G G 216 6

P O G 1 S 3



Absorbance (pAu) (E-*-06)

Ul.
•o
o

o
o

u
o
o

fO
o
o

o
o

o
b
o
o

o
c.

o
o

p
u
o
o

o
o

Ul
o
o

p
0)
o
o

vl
o
o

p
b
o
o

to
o
o

o o
o

0)
o
c

o
o

Ul
o
o

G)
c
o

ro
8-
o

Sync: 1O.2O16

garryover: 0.0384496

^Carryover: 0.00234522
* Baseline: 0.000299446

'K'aseline: 0.000299446
*r.al n- -0.0003OO45

glank: 0.00761466
"Rasgline: O.OO0299446

Cal 1: 10

LCS: 5.3886

J2639 HA 11/10: 0.0368831

'£2640 HA 11/10: 0.0253155
h 1^641 HA 11/10: 0.0579311
" CT 11/10: 0.2O997

1^564 HA 11/11: 0.0399387

llgSSS gA 11/11: 0.153305

-̂ ~~=^ ' 12666 HA 11/11: 1.36408
'^2668 HA 11/11: 0.0235668
,12671 HA 11/11: 0.0323036 ^

^CCV: 5.36338
O
Z3"

a>
2

2.
ro
QJ

3
3o
3
w'

8-
o

8-
o

Ul
o
o
o-

gCB: 0.00508209
Baseline: 0.000299446

5*t6 HA 11/16: 0.211699
g2547 HA 11/16: 0.664405
~2548 HA 11/16: 0.621947

549 HA 11/16: 0.0354051

"550" HA~lT/16f 6.0369991"
*>2551 HA 11/16: 0.02913

'125152 HA 11/16: 0.0189748
I2548 CT 11/16: 0.589065

12550 CT 11/16: 0.389165
1 CT 11/16: 0.14t687 0)

.C)
•CCV:-5.35336-

gCB: O.OO403002
seline: 0.000299446

552 CT 11/16: 0.0649812
592 CT 11/16: 0.0447816

11/16: 0.101526
:. 1-6-22O2.

0.0869325£2589 HA 11/17
?2590 HA 11/17: 0.0273557

1£2592 HA 11/17: 0.0132315
l'2^593 HA 1 1/17: 0.110375
~*"126O9 HA 11/17: 0.358222

10 HA 1 1 n 7: 0.038762
kCCV:"s.34756

^CB: -0.001774
Baseline: 0.000299446
t2615 HA 11/17: 0.0273431
'^2611 CT 11/17: 0.11297

CT 1 1/17: 0.11 1854
' CT" 1 f/1 7f 0."OBBIDB"14"
CT 1 1/17: 0.0359976

:.T 1 1/17: 0.0201562

gCB: 0.00129774

^Baseline: O.OOO299446

Ul

'CCV: 5.30989

000184



.-eicr.-

Syr.c
Carryover
Carryover
Baseline
Baseline
•*_ a _ _

_ ̂  ~ -i y .-_-i
12 3 3 G HA

12345 CT

10.201575
G.03£450
0.C02345
0.000255
0.000255
-0.000300
10.000001

CG6555
3686C3
0 3 £ 5 8 3
0 2 5 3 16

£64405
621547
C354C5

C .5ESC65
•: .335165
C .141667
5 .353364

.2352 CT

.2^53 CT

1225-

. «i 6 1; n--i
235 C
2456

C . G 64 551
C . 044762
G .1C1526
1 . 622 G 23
C. 08 5 S3 2
G . 027336
G . G 1 3 2 3 2
G .11G375
G .358222
0.038762
5.347564

•G . G01774
C .000255
G . C27343
G .112570
G .111654

P. O r- -



CUD Name -ype Dil Wt Calc. (mg/L)

55
56
57

*̂

y*
3

64
65
66
3
JL
0

12513 CT
12614 CT
12622 CT
CCV
CC3
Baseline

11/17
11/17
11/17

U
U
U
U
U
R3

-
1
1
1
1
1

1
1
1
1
1
1

7343
2986
2217

552836
111

. o

0
0
0
5
0
0

. 066061

. 035SS8

. 020156

.305852

. 001298

. 000299

Peak Cup Flags

1
2
3
3
B
6
7
g
3
10
_ 1
12
" 3
1 £.

-L ~

17

i

21
22
23
24
3
26
27
2 S
29
3 0
31
3 2
33
3 4
35
36
37
5
35
40
4 1
42
43
.
4

pf
46
47
46

2
0
0
0
c
"

2
\j
0
2
j.
-•

^ "",

3 2

34

-̂  C1

36

36
"7 C

4 0
.2
_i.
0

41
42
4 3
44
45
46
47
45
£. ̂
5 0

_̂L

,"•

5 ]_
5-2
53
54
55
r~ r
DC

57
58
59
60

BL
BL
LO

BL

LO

BL

BL

C0013B



Ul
o
c

G>
C
C

Syne 1O O892

Carryover 0 C3582*2

'Ga'rycver C 003*006

* Baseime 0 OOO835S8*

'Blank -C.OO189319
if.r.oo P 00083598*

LCS 5 29O96

-r HA 1 1/18 C 055296*

.-.A 1-./-S C D6653C3
P~*i26'2 HA r 1 '"6 0 C3". S3C"7

" " 1 * HA -. i/re C.OC765£^«

^2536 HA 1 1/16 C C525765

"" D C2759S9
^A • i. '. K ." m;ep~ = ~r~i~*i • \t ' o. ^ w^Jt^Gww

H.A n/18 0.063*632

5 CT -.1/16 0.215625

GCS C C38C8366

ti-e C DO06359frfi
s CT -. '.:•£ CC23C-6-9

= H
^ A'-'v * 9 - - C239

HA i r / rg C O£5C-.O€

C C~ 7/22 C 252CS*

O
rr

VJ

O

SC3 Z OC35OC39
B3set;-ie C OC38359S*

E'P -.V6 C C55922-!

*33C3 HT 11': 3 G 106967

'•S3O* HT 11.13 C 0662'.*2
"*r3-'CX HA 11/19 0.267151

"*^31C5 HA 1119 C 2*«56"

>€ HA 11 --I9 O 165751
-iA 1 1 19 C 07~*367 r.

: :' ~ 13 ' ' *

C3 C CC7VC3C6

^Base^.-ie C OOG6359&C

<~*-'3-Ca HA 1-./-9 C -.95776
/* -* - 3-10 HA • ! • ! • - c c 3*3586

~*£3iCX HA iT /o C OC295955

*"^5": C5 HA"•'•'"•9 "C 0005". 82*3

^~*t^ 1 0€ HA - -. -c c 0*53356

* - C ~ 1-1A : : -9 C 0873288

i3:C8 f-.A - - 8 C.i 76661

'""'-I -.n HA 1 - -9 C 151353

CCV 5 159*5

- C OO€S9OCS-
Sasei.ne 0 OCO83596*

OOG187



^es>. Table: ammonia

:'ile name: F:\FLOW_4\112399E.RST
Date: November 23, 1999
Operator: nvw

,k Cup Name Type Dil Wt Height Calc. (mg/L)

1
2
3
B
B
6
7
8
3
10
11
12
13
14
15
16
17
18
15
20
21
22
23

^̂ f
26
27
28
29
30
3 1
32
,3 .5
34
35
•2 C

37
3
39
40
41
42
4 3
44
45
46
47
46
49

i,̂
V/
52
53
54

2
0
0
0
0
1
2
0
0
2
1
3
91
92
93
94
95
96
97
98
99

100
3
_L

0
101
102
103
104
105
106
107
108
109
110

3
•1

0
111
112
113
114
115
116
117
118
119
120

3
1
0

80
81
82

Sync
Carryover
Carryover
Baseline
Baseline
Cal 0
Cal 1
Blank
Baseline
ICV
1C3
LCS
12611 HA 11/18
12612 HA 11/18
12613 HA 11/18
12614 HA 11/18
12622 HA 11/18
12638 HA 11/18
12639 HA 11/18
12640 HA 11/18
12641 HA 11/18
12665 CT 11/18
CCV
CCB
Baseline
12668 CT 11/18
12664 HA 11/19
12665 HA 11/19
12666 HA 11/19
12668 HA 11/19
12671 HA 11/19
10220 CT 7/22
13097 EFF 11/3
13098 REC 11/3
132G4 EFF 11/5
CCV
CCB
Baseline
13222 EFF 11/8
13300 HT 11/13
13301 HT 11/13
13302 HT 11/13
13303 HT 11/13
13304 HT 11/13
13104 HA 11/19
13105 HA 11/19
13106 HA 11/19
13107 HA 11/19
CCV
CCB
Baseline
13108 HA 11/19
13110 HA 11/19
13104 HA 11/9

SYNC
CO
CO
RB
RB
C
C
U
RB
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
RB
U
U
U
U
u
u
u
u
u
u
u
u
RB
U
U
U
U
U
U
U
U
u
u
u
u
RB
U
U
U

1
1
1
1
1
1
1
1
1
1
1
1
•1

1
1
1
T_

1

1

1

"

J_

1

1

1

1

1

1

1

1

1

J_

1

1

1

1

1

1

1

1

J

1

1

1

1

1

1

±

1

1

1

1

1

1

!
1
1
1
1
T_

1

1 •
1

1

1

n

1

1

1

1

1

1

1
-.

1

1

1

1
~l

1

1

1

1

1

"l

J_

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1143680
3966
291
0
0

-190
1133567

-309
0

1132700
340

555722
£174
7674
3491
796
358
5866
3034
6348
9369
24463

557626
622

C
2520
2177
6852

25219
2620
7275
25483
5945
15960
5172

552533
313
0

6245
18628
11709
53324
12261
5679

30191
27177
21078
5684

5E1603
710
0

22213
35856
241

10
0
0
0
0

-0
10
-0
0
9
0
5
0
0
0
0
0
0
0
C
0
o
5
0
0
0
0
0
C
0
0
0
0
0
0
5
0
0
0
0
0
0
0
0
0
0
0
0
5
0
0
0
0
0

. 089201

.035824

. 003401

. 000836

. 000836

. 000836

. 000000

. 001893

. 000836

. 992354

. 003831

. 290965

. 055296

. 068530

. 031631

. 007859

. 003997

. 052576

. 027599

.056835

. 063463

. 216626

. 184266

. 008084

. 000836

. 023062

. 020041

. 078520

.258574

. 023945

.065011

.252084

. 053275

. 168085

. 081741

. 139346

. 003600

. 000836

. 055922

. 16514 9

.104120

.824047

.106967

.066214

.267151

.240561

. 186761

. 077439

.131139

. 007103

. 000836

. 196776

.343588

. 002960

pn n1 op\j o u 1 • J O



.£IE

Baseline

:C€4
: S12

652
r*
\J

C . CS7325
0 . 1 ~t 6 c 8 1
G . 1 5 1 3 5 3
5 . 159447
0 . C 0 6 5 5 0
0. OOC836

?££.< --_£CS

4. 2.

4. "z

n p. i



Results of Ammonia Analyses (Total, mg/L)
Hyalella azteca 1 Dead Creek / Project 99033

Sample
ID

' 12546
12547
12548
12549
12550
12551
12552
12589
12590
12591
12592
12593
12609
12610
12611
12612
12613
12614
12622
12638
12639

Porewater

6.3
23.1
17.3
7.4
9.3

Day 0 Overlying
Water

1.4
6.2
4.1
1.7
2.2

5.9 | 1.5
<0.5

Day 10 Overlying
Water (f)
<0.5/ ~
2.5
0/5

/.6
/0.9
/ 0.9

/ <0.5
2.9 0.7 j / 0.7
4.4 0.8
2.1 0.5
5.7
13.3

/ <0.5
/ <0.5

1.6 / 0.7
3.0 / 0.5

2.2 j <0.5 / <0.5 i
7.1 1.2 / <0.5
12.9 2.2 / <0.5
2.4 0.6 / <0.5
2.7 0.6 / 0.7
3.5 0.8 / <0.5
- <0.5/ <0.5

4.0 QJ& 0.5
1.6

12640 | 0.6
12641
12664
12665
12666
12668

6.4
<0.5
10.3
6.7

a.7 0.8
/0.5 <0.5

/2.1 1.1
/ <0.5 <0.5

/ 3.4 1.8 j
/ 2.2 | 2.3

<0.5 ! 0.6
12671 | 2.4 0.7 <0.5

i

OG0130



Kj v i

c
_»X -

c C.

c 1

t : '

<C s . .

\ •

r •



5/9"

Y

!1

v i/V v v.

II

0 o f) 1 q 9
! ' \_; '._! -k J w.



V.

>. p.,

t ..



Sediment Characterization

Client: Menzie-Cura & Assoc. Project: 99033 BTR: 3615
Date sediments distributed to test chambers (100 ml homogenized sediment):
. H. azteca acute test: 10/6/99 / l o S r t i SAMPLES
• C. tentans acute test: 10/6/99 C

. H. azfeca chronic test: I yj%A<i;ftu. <sprMipLE5

. C. tentans chronic test: l&gH&, |3£5foil35'Sl ;

Sample
Number

12546

12547

12548

12549

12550

12551

12552

LCS

porew
PH

6,<?

^•O

T--0

•^.o

TO

•7-0

\ W '

vf^ • » 0 '

porew
H2S

porew
Amm Sediment Visual Characterization

Viscous mud, /oo cverlyina wa-+er

Liquid, nnp rnud m^ £*$$§*{
rejnc'rt^clejasrr^s

i .QUl d ffiu d QQStropCar fresco^, r€/r?a^

CC^T muc5(. pme nudtes , seme
OvCr 1 v/' iHO; [/JO.î f

' J

' p inC r\JML Cl ! e S

X50f"1~muc/ 6f /"^h ^?v-f r ̂ y indj i/J^'f^r'

EPA artificial control sediment (77% med. and fine sand;
17% kaolinite clay; 5% 0.5 mm-sieved peat; 1% CaCOS).
Stored dry, then hydrated prior to addition to test chambers.

r

oj

Extract porewater, measure and record pH, decant and preserve sulfide and ammonia
amples.

Entered b y : - D a t e :

Reviewer: ( Date:/: hasurvwt.doc
Laboratory: Aquatec Biological̂ ciJnces. South Burlington, Vermont



Sediment Characterization

Client: Menzie-Cura & Assoc. Project: 99033 BTR: 3622/3629
Date sediments distributed to test chambers (100 ml homogenized sediment):
• W. azfeca acute test: 10/7/99*iyt */<*•? ;TG- ^M O^LX** «*- î-)
• C. tentans acute test: 10/7/99
• H. azfeca chronic test:

C. fenfans chronic test: to ftsi3~ .i&S?:? I^Q "H*\-r

Sample
Number

porew
PH

porew
H2S

porew
Amm Sediment Visual Characterization

12589 aK
12590 / q

C o » f
,.

irt LOTU

12591 r - i-

12615

LCS

EFA snifida! con:roi sedirrienn (77% med. and fine sand;
17% kaolinile cJay. 5% 0.5 mm-sieved peat; 1% CaCOS)
Slored dry, then hydratec prior to addition to test chambers

Extract porewater measure and record pH. decant and preserve sulfide and ammonia
samples

Entered by: ^\(~^ Da!e Ic j^M^ 0 •" (] 1 Q5

hasutwKt.
So.-.- - Vemerr.



Sediment Characterization

T
1iCIient: Menzie-Cura & Assoc. Project: 99033 BTR: 3629/3633

Date sediments distributed to test chambers (100 mL homogenized sediment):
H. azteca acute test: 10/8/99
C, tentans acute test: 10/8/99
H. azteca chronic test:
C. tentans chronic test:

Sample
Number
12611

12612

12613

12614

12638

12639

12640

12641

12622

LCS

porew
pH

£,?

^7
Tt
"7.5"

^(ff
7-3

7.3L
"7^

porew
H2S

porew
Amm Sediment Visual Characterization

[) ja ĵi, ovtu c(L to/l-es-f Uftevr

fine. ftraan Om4

5bff to^i /rue/

$'oP4- Brou/i mac/

Sbfr Brcun mud
$t)CiCs T leases en -top + HirCugh cut
COheSi^/v>u.6( , dtO-i^'

5-HCt5i- leaf I»-H€^
^Or-kl -\r\\Cc- rv>u4

S -̂ Broijyi nnu0f

EPA artificial control sediment (77% med. and fine sand;
17% kaolinite clay; 5% 0.5 mm-sieved peat; 1% CaCOS).
Stored dry, then hydrated prior to addition to test chambers.

Extract porewater, measure and record pH, decant and preserve sulfide and ammonia
.samples.

Entered by: 3.3 G" Date: /p/y/oq 0 0 0 1 3 G

Reviewer: Date:
Laboratory: AquSec Biological Sciences, South Burlington, Vermont

hasurvwt.doc



Sediment Characterization

Client: Menzie-Cura & Assoc. Project: 99033 ! BTR: 3541
Date sediments distributed to test chambers (100 mL homogenized sediment):
• H. azteca acute test: 1079/99
• C. tentans acute test: 10/9/99
• H. azteca chronic test:
• C. tentans chronic test:

Sample
Number
12664

•, porew
I PH

T-2!

; porew
H2S

I

porew
I Amm Sediment Visual Characterization

* • " . / • / • • *

12665

12666 -S

- 1 ZoG/ J *\^

T, M
r

12668

LCS

EPA er!r!C;£i conrc: sec;~eT: (77% med. and fine sand:
'7=>i k£Di;nie day: --- 0.5 mm-sieved peat; 1% CaCO3).
Stored cr>- 'hen hyar£:ed pnor tc addition to test chambers.

Ex*,rac* porewater Tieasure and recorc oH. decani and preserve sulfide and ammonia

6 samples
Date /:,/»/79

/

Date
5'OO9cai Sow'ices. Soul- Sunmco- Vc^

n r •'> 1 ^5 ^ —1 •• • i ^i t

hasurvwl.doc



Preparation of Formulated Control Sediment
for

Freshwater Sediment Toxicity Tests

Procedure based on EPA/600/R-94/024

Batch No. i o Preparation DateiUiOS Prepared by:

Ingredient Amount (g)
Percent

composition

Fine sand
Medium sand

Keoliniie clay

Blended and 0.3 mm sieved
Canadian sphagnum peat

CeC03

Total

1548
824

512

180

35

3600

77

17

5

1

100

Store well-mixed and dry in a sealed Rubbermaid box. Label by batch number.
Store copy of this documentation in project file. Store original in SedAA/ater
preparation notebook.

Hydrate to a cohesive sediment consistency before use.

Aquatec Biological Sciences, South Burlington, Vermont sedprep.doc



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of October 17, 1999

ACTIVITY / DAY s-n Man. ; Tjes | Wed. j Tfturs. } Fri. j Sat.

X
Prior to noon fill reservoirs ' / / j / / \(ID v y { \/ ^ \ v/! / -X
Noon delivery cycle

• ss»Cer scats fiton;'1 ^X ./ X' \ V/ f i v/^ ! i/ I X
• svmoes flume-* ,^X X X/^ vX, ^ ^ j ^X

^ X 1 ,X
• sealer screens dear ^ownc" î ^ -./ vX X/ ^ iX -J ^ \ , /^

• =-*nage B »«st« 3^ ^X X/ 'X ^ X^ «/

• e-cr. ««Ke s-jctesV^^CX ( /^X v-' ^X >^<X "XX ^/ \

x, X J X
-' XXX v^

Test monitoring V^X

• -.ec tenpe r̂jr* cx^1 \X ^ X ,/" v/' vX 1 ^X

' ==^ ,/. v X ./ -<X V^. i

crwcmarfloaansorge-.-s.-s \/ , -^ / , VX X^ u'x LX//

• 'esains coftsietei- \/ N/ 'T: ;
/
 1^// »/

Additional activities ^X '̂ x

^srHm^fl'Cttrwsi-. yx ^X ^ X V/

v/ i X

.X /

. I \Xx-l vX
-^.wr^rt^ersucorv ^X ^X J/- / i X i \X ( iX

Corrective Action / ;
Comments

.^ y/>- rJ^ ._

1
1
1

;
j

•'*v -̂ *"̂  — -^ ^ ''^'^ " ;0'- is ^~^~ s^- •̂ {£~^
iNt^ts^ate -";^^.\-f -;^ >ft\ 3^' **-?•(*&?

Procedure: Alf cperating svs:ems l.stec ascvs -n_-s: be crecKec on a dailv bas s whe." sediment tcxicity
sesis are m procress. Cor-e~:ve ar. c- ~-_s: oe :s<en whenever appropna:e Documer.; corrective
ac»or. CT trtcs form, if projer.-soe: ':c cro-~er-:avo-i .5 -ec;_::rec. wrte a t-e* description (or, Project

a'non form) anc ;-;iu3e *.-.~ :^e '.es*. ca:a cac-^ace

So.*.- r."*



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of October 31, 1999

ACTIVITY / DAY Sun. Mon.

X
Prior to noon fill reservoirs
(1L) / y

Tues. Wed. Thurs. Fri. Sat.

m

V / v/ /• v/
Noon delivery cycle

• splitter boxes filling?

• syringes filling?

• needles flowing?

• beaker screens clear, flowing?

• drainaoe to waste ok?

• empty waste buckets?

•S

\̂f
\/

'̂  '
V/lX

•X
vX

uX

\x.
' / ̂
v \f

\x f
\s
'vX /

V,k V '

x/
y
y

v/-
y
y

< ! y

\/
^s

•/( y

^/
x
X

vX,
Vf y

^ I/

^/

Llxx
^/

t̂X
ix\ X

Test monitoring

• test temperature ok?

• D.O. ok?

• check for floating organisms

iX
/

I//i /
• feeding completed? | (/

vV- v:
y^f
V

v/
X

v^
vX

^ X S
\/ •x/

^x
—

IX
«x

^
•̂
/̂,

uX

\^

j

^ /
(X

Additional activities

Prior 10 midnight fill reservoirs (1L)

Check sediment water supply
V/

u^
V
v/

y
vX

\/

/
^ ,
N/ ^/

iX
/\/

yX"

Corrective Action /
Comments

Initials/Date
&*-
/o/3/ ////^

^

ll\i
-\TV\ ^\.ii \

l'̂//5-
L3&-

l'/6>

Procedure: All operating systems listed above must be checked on a daily basis when sediment toxicity
tests are in progress. Corrective action must be taken whenever appropriate. Document corrective action
on this form. If project-specific documentation is required, write a brief description (on Project
Documentation form) and include with the test data package.

Comments: ) i O^'.do
IM:oo n/fc 4C-

_^rReviewer Date
seddetf-A'.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

n r> 0 0



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of November 7,1999

ACTIVITY /DAY Sun. j Won Tues I Wed. ^nurs.

Prior to noon fill reservoirs i S \ /
(1L) \/ I V \/ V x/

Fri. SaL

NX vX

Noon delivery cycle

*^_ , >^ ' X ; / l \ y • / ! /• srisw Scies fifcng' v' • ! v x ' '-/ = ",/

• sr..-,ces mime? \X V

• ime«Ses Sowing? vX V

vX

vX

• D«i*e- screens dear fiownng* \s * / ' vX'
x^ ^ uX ,

^/
%x

*

•X v/

/<^
»/ v^x

 ! i/x
^x

1 /I / Xl . / ' i / /! /:!/
• e-r* «as:e SucKets"3 v|v y ^ | \ / : \ / \/ , V i ^

x V
v/iV 3v^

Test monitoring

• -̂ s: :enoeraiure ok"5 vX \X vX y -X

•x
jX^

^>yX^

JX^

I Sf /
,/ivM I/

^ vX
• r c o»- • vX ' — \X — ' N X ' 1 —
• cr*cn fof floating organa.Ta vx \X __ , \y f j \X _ v . ! *X , *X y

• -j ^ / / \X

Additional activities
X

-̂ncr :c racmgne fifl reservoirs '. " L ^/ ' . ./

C"«eo» secrriex watei- supply ^^ • ^

X.X

\ '

v//y

x s x/ i/

\/

y
*

/> vX
; iX I iX

Corrective Action /
Comments :

jniltiats'Date i "^" ' "/a Tr**'^^.\jC

1
j

M»

^
(7- ^?/3

/

i

Frocec-re AH ooeratmq svste~s l:s;ec at>ove njs: De c^ec'.ec on a daiiv t=5;s when sediment toxicitv
:es*s a*e n progress Correct:-, e actor, rvjsi oe :a'.e~ wne^ever aporoDna:£ Docu~*nt correctrve action
or, :*.::« *c~i. lif project-specific GOCL-'me^tarKS", :s rec-ji'ec. w:-:= a Dne'" oesc* irtors fo.~ Project

i—e-,:ation form) and mcijae wrtr tne :es; ca:a cackaoe

Coir.~e-:s:

oon
Scxrr.



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of November 14, 1999

ACTIVITY / DAY Sun. Mon. Tues. Wed. Thurs. Fri.

/
Prior to noon fill reservoirs
(1L) i/ y v/ / v^ /

Sat.

/

v/
Noon delivery cycle

splitter boxes filling?

syringes filling?

needles flowing?

beaker screens clear, flowing?

drainage to waste ok?

empty waste buckets? | \/ v/V

Test monitoring

• lest temperature ok?

• D.O. ok?

* check for floating organisms

• feeding completed?

V

V,
V

>/
y
^<
/

v/
•̂
^ /
I/

V^,
, y

Y ŝ/

v

^~~
vX

vX

\/
Lx<^/\/

vX

/

xX
\/

Additional activities

Prior to midnight fill reservoirs (1L)

Check sediment water supply
/̂

S I V/

•S I S
\/
y V̂

V
v^"

J
v/

Corrective Action /
Comments

Initials/Date

^(&

^

X

3fa-rt^
•V&fft '̂ '< 3$-

tftf •ffri
\\^

1 Jl S

*w\ -^
nil'?

^>
^§7,L^^((0i

Procedure: All operating systems listed above must be checked on a daily basis when sediment toxicity
tests are in progress. Corrective action must be taken whenever appropriate. Document corrective action
on this form. If project-specific documentation is required, write a brief description (on Project
Documentation form) and inclu_de_with the test data package.

Comments:

Reviewer
seddelfw.doc^
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

0 0 0 2 0 2



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of November 21, 1999

1 ACTIVITY /DAY | Sun \ Mar, : ^es Wed. Thjrs. j Fri. ) Sat

L. .

Prior to noon fill reservoirs ; / i / ' /
(1L) V ^J \/

! x1 /! VI y
Noon delivery cycle

i'n':(
sc«t:e- v

x/ l/

v/

e ;c waste o«" /_ L^S:L
e—cc> waste /l v^/v V '

Test monitoring

:est ze v/

C 3*

cr«aii for flcatmg

I/ /

Additional activities / /

FTIO- 1C rac-a^n; fifl reservoirs . * _ . ^/ • if

C-tew secn-iex waw sugpty ^/ yX"
/ y, l i/ 1
V^ ^ 1 ^ !

L/ ! t/^

i/ ! i/

Corrective Action /
Comments

-*t

' : \
cire' AJl, operating systens iisted abcve must t>e checKes on a daily bas-s when sediment toxicity

"ests a-e :~ progress. Correct-ve arto^ m_s: oe :aKer wne-ever asp:ccT.a:e ~DrjTr>e~: csTectfve action
0" :-/s fo™ t' protect-spec'ffc ccc-_-Tten:a:'C.-. is .'ec^rec w^e a brief cesc':;: " 'on PrOtect

ie'ta'icn, form] and ;-c:'j2e *-:t~ tne test ca:a pac^aae

Sc*->ces SMC- 5>- ..-cio-.



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of November28, 1999

ACTIVITY / DAY Sun. Mon. Tues. Wed. Thurs. Fri. Sat.

/
Prior to noon fill reservoirs
(1L) V/" V S x/ \/

^
V

Noon delivery cycle

• splitter boxes filling?

• syringes filling?

• needles flowing?

• beaker screens clear, flowing?

• drainage to waste ok?

• empty waste buckets?

V/,
y

I/

i

\/

<£

^ \/

\s
V
V
\f s

, 1•J
V ^,

y

\/ 1 v/
v/

v/
V/
v/ /

v/l \/

\/
u/
v/

V
\/
v/

^ J r
v/i V v/l ^

i/
v/,

\y
\S )

x/l ^

v/
I/
u/
^X

/ /
^T j

V W

Test monitoring

• test temperature ok?

• D.O. ok?

• check for floating organisms

• feeding completed?

\y
s

^̂

s.
V,
>/,
V

^
v<
V

y
s

,̂
^ ,

' \ V

V
V"

V

^

\/
iX
\/.
v/

/
- —

//s
Additional activities
Prior to midnight fill reservoirs (1 L)

Check sediment water supply

V/

^

\/

v^

C/

^

V/
v

\/
'V/^*

•/,! v/.
^/ y

Corrective Action /
Comments

Initials/Date

^
n ^

^

•\YV\
\^\\ ?^v df^ ^/v

/
Procedure: All operating systems listed above must be checked on a daily basis when sediment toxicity
tests are in progress. Corrective action must be taken whenever appropriate. Document corrective action
on this form. If project-specific documentation is required, write a brief description (on Project
Documentation form) and include with the test data package.

Comments:

rTReviewer \^J Date
seddelfw.doc
Laboratory. Aqualec Biological Sciences, South Burlington, Vermont

f) P. O o r\ s
\J -^ U -J :J 4



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of December 5, 1999

ACTIVITY / DAY Sun. . Mon ; Tjes Wed. I Thurs. j Fri. Sat

Prior to noon fill reservoirs
(1L) V xx^y /
Noon delivery cycle

S l̂OC" OCICS / S S ;

J, y
V/

d«ar. , /
c* :c ware o- "

e— c?? »as:c oucxets' vMA/V^V i/
Test monitoring

:es: :s- • 3* • v/ \x
C C a*" x vX

X
\/

Additional activities

res«.'vairs ; • L V-X
C*«*o< s*di~i*fr. water suacwy X ; v/*

Corrective Action /
Comments

13.

P'cce;jfe" AJli operating syste— s s:ec ace. e -•«•_• s: t>£ c^e^Kec c~ a ca^iy r=s-s w>e^ sedifnent toxicity
tests a*e -^ D'ocfess Co"e::-. e arc — _s: re :e'=" .v-e~ei;=' =cr-Tcr':=:e Docuner;: corrective action

esc* r:o~ ;o- P'pject
:_--Te-:a:i;or fo.'m] aic .-tcuce .-. :- :~e :es: ca:a rac-^ace

•L C

«*•*•*•«- J Ea;e



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of December 12, 1999

ACTIVITY / DAY Sun. Mon. Tues. Wed. Thurs. Fri. Sat.

/
Prior to noon fill reservoirs
(1L) /
Noon delivery cycle

• splitter boxes filling?

* syringes filling?

• needles flowing?

• beaker screens clear, flowing?

• drainage to waste ok?

* empty waste buckets?

s
</
s
s,
^V|

Test monitoring

• test temperature ok?

• D.O. ok?

• check for floating organisms

• feeding completed?

S

s
S%."«-

Additional activities

Prior to midnight fill reservoirs (1 L)

Check sediment water supply

Corrective Action /
Comments

Initials/Date

s./

Th1
i3||3L

Procedure: All operating systems listed above must be checked on a daily basis when sediment toxicity
tests are in progress. Corrective action must be taken whenever appropriate. Document corrective action
on this form. If project-specific documentation is required, write 3 brief description (on Project
Documentation form) and include with the test data package.

Comments:

Reviewei
seddelfw.cioc
Laboratory: Aquatec Biological Sciences. South Burlington, Vermont

000206



SEDIMENT TEST MANUAL RENEWAL

DAILY SCHEDULE: MORNING (0700 - 0800) AND EVENING (1800-1900)

October, 1999
Day of Month AM Renewal

Time
Initials : PM Renewal i

Time ]
Initials

6

8
2Z30

10
11 7 . CC

12
13
u
15
16 Q1 -ZO
17

19
20
21
22 19 CO
23
24
25
26

o n , / . - .
28
29
30
31 17-cc-.

'' --



SEDIMENT TEST MANUAL RENEWAL

DAILY SCHEDULE: MORNING (0700 - 0800) AND EVENING (1800-1900)

November, 1999
Day of Month

1

8

10

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

AM Renewal
Time

01-10

C 'I :

Initials PM Renewal
Time

IDYL
; oo

0"WO JZ221

Initials

7771
j0? i oo

Tm
JL

( ? /rm
QI-'.OO

DO

rm IV, ot>
^

i i q.'/s-

A-ll

W& */**



Reference Toxicant Control Chart
Hyalella azteca

in Potassium chloride (mg/L)

Test Test
Number Date

1 04/15/98
2 04/17/98
3 08/04/98
4 08/22/98
5 09/13/98
6 10/26/98
7 11/13/98
8 02/19/99
9 05/13/99
10 06/21/99
1 1 06/25/99
12 06/26/99
13 07/02/99
14 07/07/99
15 07/07/99
16 09/13/99
17 10/08/99
18 10/23/99
19 10/23/99
20 11/09/99

600.00

500.00

0
~! 400.00
I
8

300.00

200.00

1OOOO

/
K R

Organism
Age

(Days)

8
10
14
10
11
12
10
9
8
12
14
10
7
8
7
11
9
13
9
12

4.

4

4.

X

A-^_' B.

X X

+

•

•

96-Hr.
LC50

340.198
340.198
561.231
353.553
347.163
324.210
183.717
353.553
280.616
353.553
297.302
280.616
198.425
378.929
176.777
250.000
210.224
280.616
353.553
353.553

4
4

^~v.\*-
X

• X

»-

Mean
LC50

340.20
340.20
413.88
398.80
388.47
377.76
350.04
350.48
342.72
343.80
339.57
334.66
324.18
328.09
318.00
313.75
307.66
306.16
308.65
310.90

4 _
A

-* — •-

X

• - - • * •

Lower
Limit

340.20
158.65
181.85
194.99
196.93
129.21
146.02
145.87
158.09
161.17

161.19
141.71
150.35
129.75
128.73
121.61
125.21
131.47
137.27

A
A .

A

^— ̂

X
X

* - - « - •

Upper
Limit

340.20
669.10
615.74
581.94
558.59
570.87
554.94
539.56
529.51
517.97
508.13
506.65
505.83
506.26
498.77
493.71
487.11
485.84
484.53

- -A - -4-

X

—-• *-

X

, *

Env.
Env.
Env.
Env.
Env.
Env.
Env.
Env.
Env.
Env.
Env.
Env.
Env.
Env.

Organism
Source

Consult & Testing
Consult & Testing
Consult & Testing
Consult & Testing
Consult & Testing
Consult & Testing
Consult & Testing
Consult & Testing
Consult & Testing
Consult & Testing
Consult & Testing
Consult & Testing
Consult & Testing
Consult & Testing

Aquatic Research Organism
Aquatic
Aquatic
Aquatic
Aquatic
Aquatic

-*- A

-•__ m

X

X

• - - »-

Research Organism
Research Organism
Research Organism
Research Organism
Research Organism

•- -A

4 4 - 4

x x

— • • • •
X

X

- . . . . - - • • • •
1 2 3 4 5 9 10 11 12 13 14 15 16 17 18 19 20

Test Number

• Mean LC50 - -»- Lower Limit 4- Upper Limit x 96-Hr. LC50 |

\SRTS\HAAKCL.xls



Summary of Sauget 1999 Hyalella azteca statistical analysis 3/21-23/01

Additional statistical analyses were performed. When a sample mean response value
was equal to or greater than the corresponding reference site value, the result was
assumed to be not significant, without statistical analysis. * Indicates a statistically
significant reduction was detected (P<0.05).

1. The data for reference sites Prairie Dupont (Sample 12664, PD) and Prairie Dupont
2 (Sample 12665, PD2) were compared against each other:

Results of Reference Site Comparisons
Day 28 survival: Not significant
Day 28 growth: * Reference 12664 (PD) < Reference 12665 (PD2)
Day 35 survival: Not significant
Day 42 survival: Not significant
Day 42 reproduction: * Reference 12664 (PD) < Reference 12665 (PD2)
Day 42 growth: * Reference 12664 (PD) < Reference 12665 (PD2)

2. The data for reference sites Prairie Dupont (Sample 12664, PD) and Prairie Dupont
2 (Sample 12665, PD2) were combined and then the sample data for samples 12612
(BP1); 12613 (BP1FD); 12614 (BP3); and 12368 (BP2) were compared to the combined
reference site data:

Results of Multiple Sample Comparisons vs. Combined Reference Sites
Day 28 survival: Not significant for all samples
Day 28 growth: Not significant for all samples
Day 35 survival: Not significant for all samples
Day 42 survival: Not significant for all samples
Day 42 reproduction: Not significant for all samples
Day 42 growth: Not significant for all samples

3. The data for individual reference sites Prairie Dupont (Sample 12664, PD) and
Prairie Dupont 2 (Sample 12665, PD2) were compared directly with the sample data for
each individual sample for samples 12612 (BP1); 12613 (BP1FD); 12614 (BP3); and
12638 (BP2). The results of the statistical analysis were:

Results of Single Sample Comparisons vs. Individual Reference Sites:
Day 28 survival:

12638 (BP2) vs. 12664 (PD): Not significant
12638 (BP2) vs. 12665 (PD2): Not significant

Day 28 growth:
12612 (BP1) vs. 12665 (PD2): Not significant
12613 (BP1FD) vs. 12665 (PD2): Not significant
12614 (BP3) vs. 12665 (PD2): * (BP3 < PD2)
12638 (BP2) vs. 12665 (PD2): Not significant

Projects/1999/99033/SaugeM 999statistics



Day 35 survival:
12613 (BP1FD) vs. 12664 (PD): Not significant
12613 (BP1FD) vs. 12665 (PD2): Not significant
12638 (BP2) vs. 12664 (PD): Not significant
12638 (BP2) vs. 12665 (PD2): Not significant

Day 42 survival:
12613 (BP1FD) vs. 12664 (PD): Not significant
12613 (BP1FD) vs. 12665 (PD2): Not significant
12638 (BP2) vs. 12664 (PD): Not significant
12638 (BP2) vs. 12665 (PD2): Not significant

Day 42 growth:
12612 (BP1) vs. 12665 (PD2): * BP1 < PD2
12613 (BP1FD) vs. 12665 (PD2): Not significant
12614 (BP3) vs. 12664 (PD): Not significant
12614 (BP3) vs. 12665 (PD2): * BP3 < PD2
12638 (BP2) vs. 12665 (PD2): Not significant

Day 42 reproduction:
12612 (BP1) vs. 12665 (PD2): * BPK PD2
12613 (BP1FD) vs. 12665 (PD2): Not significant
12614 (BP3) vs. 12665 (PD2): Not significant
12638 (BP2) vs. 12665 (PD2): Not significant

Summary of Statistical Analyses
1. When the reference site data were compared to each other, Sample 12664

(Prairie Dupont) was shown to have significantly lower Day 28 growth, Day 42
reproduction, and Day 42 growth than Sample 12665 (Prairie Dupont 2).

2. When the reference site data were combined and the test sample data were
compared to the combined reference site data (with multiple comparison tests),
no significant reductions in survival, growth, or reproduction were detected for
any of the test samples.

3. When individual sample data were compared to individual reference site data,
the following significant reductions were detected:

a. Sample 12614 (BP3) had lower Day 28 survival than Reference 12665
(PD2);

b. Sample 12612 (BP1) had lower Day 42 growth than Reference 12655
(PD2);

c. Sample 12614 (BP3) had lower Day 42 growth than Reference 12655
(PD2);

d. Sample 12612 (BP1) had lower Day 42 reproduction than Reference
12665(PD2).
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3 have reviewed this data package, which was completed under my supervision. This data

package is complete, and to the best of my ability, accurately reflects the conditions and the

results ofjhe^eportedjests— • -

^John\JPWiliams
Toxjeriy Laboratory Manager

Date

I have reviewed and discussed this data package with the responsible laboratory manager.

Based on this review, the data package was. to the best of my knowledge and belief,

conducted in accordance with established company quality assurance procedures.

Philip C "Downey. Ph.D.
Director

Date

75 Green Mountan DTM; South Burtngton. VI 05403 Tel: &02.860.1638 Fax 802.658.3189
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EXECUTIVE SUMMARY
100.2CT Midge, Chironomus ten tans 10-day Survival and Growth Test

Conducted October 7 - October 20,1999
for Menzie-Cura & Associates

Dead Creek Site

Laboratory
Sample ID

12546
12547
12548
12549
12550
12551
12552
12589
12590
12591
12592
12593
12609
12610
12615
12611
12612
12613
12614
12622
12638
12639
12640
12641
12664
12665
12666
12668
12671

Client
Sample ID
BTOX-C-1
BTOX-C-2
BTOX-C-3
BTOX-D-1
BTOX-D-2
BTOX-D-3

Laboratory Control Sediment
BTOX-B-1

BTOX-B-1 (DUPE)
BTOX-B-2
BTOX-B-3
BTOX-M

E-1 Dead Creek
E-2 Dead Creek

Laboratory Control Sediment
E-3 Dead Creek
BP-1 Borrow Pit

BP-1 Borrow Pit (DUPE)
BP-3 Borrow Pit

Laboratory Control Sediment
BP-2 Borrow Pit

F-1 Dead Creek Section F
F-2 Dead Creek Section F
F-3 Dead Creek Section F

Prairie DuPont Creek
Prairie DuPont Creek 2

Reference Creek
Laboratory Control Sediment
Ref 2-2 Reference Borrow Pit

Mean
Survival

30*
0*
96

44*

48*
71 *
98
0*
4 *
0*

100 1

96*
91"
16"
100
97

64*
40*
53*
94
14*

31 *
16*
10"
16*
55*
13*
100
11 *

Mean
Dry Weight

(mg)
—

—

2.352
—
—
—

2.558
—
—
—

0.581 1

—
—
—

1.922
2.240

—
—
—

1.761
—
—
—
—
—
—
—

2.065
—

response cata were statistical significantly different from ;*e correspond,ig laboratory control sediment

B- a statistically significant reduct>on in survival was detected mean dry weight data were only reported in
Jiix A;See Results)

ind»ge-ous Chironotnus ren.'ans were present m this sample resulting in counts niger than the initial number.
S:a::'s:cai! analysis of test data for Sample 12592 was not performed



INTRODUCTION:

Samples were received for toxicity testing at Aquatec Biological Sciences of 75 Green

Mountain Drive, South Burlington, Vermont. Tests were conducted at Aquatec Biological

Sciences. The results of the following tests are reported:

Client: Menzie-Cura & Associates
Facility/Location: Dead Creek / Sauget, IL
Initial Sampling Date: October 4 - October 9, 1999
Testing Date: October 7 - October 20 , 1999
Tests Conducted: Midge, Chironomus tentans, 10-day Survival and

Growth

METHODS:

Toxicity Tests

The procedures followed in conducting these toxicity tests were based on methods described

by the USEPA (EPA 600/R-94/024). Specific test parameters for the Chironomus tentans

whole sediment toxicity test are listed in Table 1. Testing was completed in four separate

groupings based upon chronological sequencing from the time of sediment collection. The

objective for the test groupings was to complete the 10-day acute tests prior to expiration of a

14-day sediment storage time so that subsequent chronic toxicity tests could be started within

a 14-day time frame. The first testing group was initiated on October 7, 1999. The second

testing group was initiated on October 8, 1999. The third testing group was initiated on

October 9, 1999. The fourth testing group was initiated on October 10, 1999. A laboratory

control (artificial sediment) was included with each testing group.

Sediment Preparation

The samples were stored refrigerated and in the dark whenever they were not being used in

preparation for testing. Sediments distributed in test beakers were examined for the presence

of indigenous organisms which were removed when observed. Also, large pieces of

vegetative material (e.g., leaf litter, sticks, grass) were removed. Qualitative observations

regarding the sediment type and indigenous organisms removed were recorded. A laboratory



control sediment was used with each Sample Delivery Group. The laboratory control sediment

(artificial sediment) was prepared following formulations specified in the USEPA protocols and

then hydrated prior to distribution to test chambers Sediments were then distributed to

individual replicate test chambers, overtying water was added, and the overlying water renewal

system was activated. The unused portion of each sample (in the original sample container)

was returned to refrigerated storage.

Statistical Analysis

Statistical comparisons were performed against the concurrent laboratory control. The growth

measurement was based upon the average dry weight of surviving midge larvae per replicate,

following the USEPA protocol for the test method Statistical significance for any sample is

based upon the most sensitive endpoint (survival or growth). An F-Test was performed to test

for equality of variances between each sample comparison to the control. If variances were

not signrficantly different, paired T-Tests with equal variances were used to determine whether

there were significant reductions in mean survival (Arcsin transformed) and/or mean growth in

each sample relative to the control. If the variance between a sample and control comparison

was significantly different, paired T-Tests with unequal variances were used to determine

significant reductions in mean survival and/or growth

PROTOCOL DEVIATIONS:

Surviving midge larvae in three test replicates (12640D, 12668A. and 12668B) were not

included in the dry weight statistical analysis due to an apparent laboratory error.

Sample 12592 (BTOX-B-3) had greater than ten larvae recovered on Day 10 in seven of the

eight test replicates. Several of the replicates had very high numbers (e.g.. 18-28 larvae)

recovered. Many of excess larvae were very small and appeared to be Chironomus tentans.

This particular sample had an indigenous population of the test species which contributed to

the final count because the test population and the indigenous population could not be easily

differentiated. Statistical analysis of this sample (comparison to the Laboratory Control



Sample) was not performed due to the confounding presence of indigenous midge larvae. It

was assumed that acute toxicity was not characteristic of this sample. This sediment sample

was seived through a 0.3 mm mesh sieve prior to initiating subsequent chronic toxicity testing.

The following test replicates (12593C, 12615H, 12638G, and 12639A) had eleven larvae

surviving when the test was ended. Proportion surviving was scored as 1.0 for these

replicates.

The following replicates had slight inconsistencies in the number surviving larvae versus the

number weighed: Replicate 12593F had nine surviving larvae and eight larvae weighed;

Replicatee 12593G had 10 surviving larvae and nine larvae weighed; Replicate 12666 had

three surviving larvae and one larvae weighed.

Large predacious indigenous organisms (dragonfly nymphs .and a leech) were found in some

test replicates on Day 10. These replicates had no surviving midge larvae, possibly due to

predation. The affected test replicates included 12547B, 12547F, 12551E, 12611G, and

12640F. These replicates were excluded from the statistical data analysis.

RESULTS:

Summary result tabulations for the Chironomus tentans whole sediment toxicity tests are

located in Appendix A.

Group 1 Test Results: This group included Samples 12546 (BTOX-C-1), 12547, (BTOX-C-2),

12548 (BTOX-C-3), 12549 (BTOX-D-1), 12550 (BTOX-D-2), and 12551 (BTOX-D-3).

Samples 12546 (BTOX-C-1), 12547, (BTOX-C-2), 12549 (BTOX-D-1), 12550 (BTOX-D-2),

and 12551 (BTOX-D-3) had survival responses that were significantly less than the Laboratory

Control Sample (12552) which had 98 percent survival. Survival and growth responses for

Sample 12548 (BTOX-C-3) were not significantly less than the Laboratory Control Sample.

Samples 12546, 12547, and 12549 exhibited acute toxicity and were not scheduled for chronic

toxicity testing. Samples 12548, 12550, and 12551 were scheduled for chronic toxicity testing.



Group 2 Test Results: This group included Samples 12589 (BTOX -B-1). 12590 (BTOX-B-1

duplicate). 12591 (BTOX-B-2> 12592 (BTOX-B-3). 12593 (BTOX-M). 12609 (E-1 Dead

Creek), and 12610 (E-2 Dead Creek). Survival responses for samples 12589 (BTOX -B-1),

12590 (BTOX-B-1 duplicate) 12591 (BTOX-B-2). 12593 (BTOX-M), 12609 (E-1 Dead Creek),

and 12610 (E-2 Dead Creek) were significantly less than the Laboratory Control Sample

(12615). The Laboratory Control Sample for this testing group had 100 percent survival,

hence no statistical variability in the survival response data. This lack of statistical variability

may have had the effect of increasing the sensitivity of the statistical analysis such that

samples wrth high survival (Samples 12593 and 12609 had 96 percent and 91 percent

survival, respectively.) were shown to be significantly lower than the Laboratory Control

Sample response. Samples 12589. 12590. 12591. and 12610 exhibited acute toxicity and

were not scheduled for chronic toxicity testing. Samples 12592. 12593. and 12609 were

scheduled for chronic toxicity testing

Sample 12592 (BTOX-B-3} had indigenous Chironomus tentans larvae present in the

sediment which confounded the final Day 10 survival counts. Statistical analysis of acute data

for this sample was not performed

Group 3 Test Results: This group included samples 12611 (E-3 Dead Creek), 12612, (BP-1

Borrow Pit). 12613 (BP-1 Borrow Pit duplicate). 12614 (BP-3 Borrow Pit). 12638 (BP-2 Borrow

Pit). 12639 (F-1 Dead Creek Section F). 12640 (F-2 Dead Creek Section F). and 12641 (F-3

Dead Creek Section F). Survival responses for samples 12612. 12613. 12614. 12638,

12639. 12640. and 12641 were signrficantly less than the Laboratory Control sample (12622)

which had 94 percent survival The responses observed for Sample 12611 were not

signrficantly less than the Laboratory Control Samples 12638. 12639. 12640. and 12641

exhibited acute toxicity and were not scheduled for chronic toxicity testing. Samples 12611.

12612. 12613. and 12614 were scheduled for chronic toxicity testing.

Group 4 Test Results: This goup included samples 12664 (Prairie Du Pont Creek). 12665

(Prairie Du Pont Creek 2). 12666 (Reference Creek), and 12671 (Ref 2-2 Borrow Pit). Survival

responses for all four samples were significantly less than the Laboratory Control sample



(12668) which had 100 percent survival. Only sample 12666 exhibited a growth responses

that was significantly less than the Laboratory Control. Sample 12665 was scheduled for

chronic toxicity testing. Samples 12664, 12666, and 12671 exhibited acute toxicity (defined as

<50% survival and/or statistically lower than the control) and were not scheduled for chronic

toxicity testing.

Total Ammonia and Sulfide: Total ammonia concentrations were less than 25mg/L in

porewater and less than 7 mg/L in overlying water. Total sulfide was not detected (<0.5mg/l_)

in any porewater samples, therefore, testing for sulfide in overlying water was not conducted.

QUALITY ASSURANCE:

A standard reference toxicant SRT test was conducted for each batch Chironomus tentans

used in testing. The resulting LC50 values fell within control chart limits and were viewed as

being acceptable.



Table 1. Test Conditions for the Midge (Chironomus tentans) 10-day Whole Sediment
Survival and Growth Toxicity Test.

ASSOCIATED PROTOCOL: EPA. 19S4. Methods for Measuring the Toxicity and
Bioaccumulation of Sediment-associated Contaminants with Freshwater Invertebrates Method
100.1 (EPA/600/R-94/024).

1. Test type:

2. Temperature:

3. Light quality:

A. Light illuminance:

5 Photoperiod:

6 Test chamber size:

7 Sediment volume:

8 Overtying water volume:

9 Renewal of overlying water:

10. Age of test organism:

11. Number of organisms/test chamber:

12. Number of replicate test
chambers / treatment:

13 Feeding regime:

14 Aeration:

Whole-sediment toxicity (static renewal)

23 1 1 °C

Wide-spectrum fluorescent lights

500 to 1000 lux

16 hr. light. 8 hr. dark

300 mL beaker

100 mL (distributed to test chambers on the
day prior to administration of test organisms)

175 mL

Twice daily

3rd instar or younger

10

8

15 mL Tetrafin suspension daily (1.5 mL
contains 4.0 mg of dry solids)

None unless dissolved oxygen in overlying
water drops below 40 % saturation or
demonstrates a declining trend during daily
monitoring. If required, aeration will be
sufficiently gentle to prevent resuspension
of sediments to the overtying water.
Additional water renewals may be used in
lieu of aeration.



Table 1. Test Conditions for the Midge (Chironomus tentans) 10-day Whole Sediment
Survival and Growth Toxicity Test (continued).

15. Overlying water:

16. Control sediment:

17. Test chamber cleaning:

18. Monitoring:
Overlying water

Temperature
Dissolved oxygen
PH
Conductivity
Alkalinity
Hardness
Ammonia

Organism behavior

19. Test duration:

20. End points:

21. Reference toxicant:

22. Test acceptability:

23. Statistical analysis and data
interpretation:

Reconstituted water (EPA/600/R-94/024)

Formulated sediment (EPA/600/R-94/024,
Section 7.2.3.2)

None

Daily
Daily
Beginning and end of test
Beginning and end of test
Beginning and end of test
Beginning and end of test
Beginning and end of test

Within 2 hours to remove "floaters"
Daily

10 days.

Survival and growth (dry weight of larvae to
0.01 mg, 60°C overnight), by replicate

96-h acute, water only (KCI)

Minimum mean control survival of 70%
and performance-based criteria outlined in
EPA/600/R-94/024, Table 12.3

Arc-sine (square-root) transformation of
survival data. F-Tests were performed for
equality of variance. Paired T-Tests were
performed versus the negative control for
survival and growth.
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Chironomus tentans
Acute Toxicrty Test Results

Menzie-Cura
Dead Creek

99033

BTR3615
Aquatec Biological Sciences
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î  Q. T3

c E ®
cn ro 3

« ̂  1i = 5> o o
±i C C
3 QJ W

m "X ro

S^ ° 5
"w 0) S
iS! o3 S
"T > CM
u_ ^^ •<-
„ CD ...
d) i_ CD

£ £ 0-
fc K Ero
t- CM CO

000003



Chironomus tentans
Acute Toxicity Test Results

Menzie-Cura
Dead Creek

99033

BTR 3622/3629
Aquatec Biological Sciences

Sample Stan
Mono** ftepkoM Count

•i*-; * •:
B •:
c •:
D i:
E •:
f 13
G
H i:

Day 10 Data

Mean Initial Boat
9 Pi ofwf IMMI Proportion ^Weight

Sunming Sumvmg Surviving (mg)

•: • :e 2; f
•: -x :--95
•: • x 33 ?9
•: • cc r — "
•: -x " s~
•Z ' Zf. 3^65

• x :~ j~
» - * "c * y *^c ^*>"

Total Dry * MeanWL
WtiUllt mi}*nnni* wnnm nep

(ingj iweigneo (Tig)

At "e
£3 £9
£• c ̂

<•. TI
52 D1
5-3 2D
«5 "•
5C ?5

*:
*:
• r-,

•;
•c
-:
» r

- 9S"
2 '~t.
' £2*
* 3£~3
2 *^«
• 65S
* £*"
I- :Ei

Mean Wt
Reps M.

(mg|

• ?T2

-:**» A r:
s •:
c 12
D T:
E •:
F •:
G -:
H T :

: : x
: : x
i : x
: : x
: : x
: : x
: : x
: : :c : :e

L

z
;

^
I
:
3
2

C XC
: xc
ICCC
: ?x
C3X
: xc
: xo
:xc : ax

* *^e9C A i ~
3 •:

E T
" *:
G •:
-> 1C

- •• jj ji

: : ::

: : :"
; : :e
i : zz
- --- - -4 1-1 51

«: 31

35 ?:

-

;

2
-
-

* fSZ

-?-

: xc
: xc
: xc
2 ~5c I52S

s •:
c •:
3 •:
E *:
? ~z
G 1C
w •"

: : x
: : zc
Z Z X
: : x
- - ̂ c
: : x
c : x
: : x : :c

:

:
i
:
:
:
z

-^: DX
:DCC
: xc
: xc
: xc
: DCC cooc

•;**: A •;
£ "C
C f t
3 •:
E •:
c 'Z
G 1C
*+ •:

' V \c 3-
Ir I Se 3-C 31
• i * §: 3; "•

• • : 35 r:
•j • »: •«: ~z
"5 " 5C 3-4 39

• • : 3,E 29
• C K • 53 35 X

£E ••
•65 92
:•- 3E
4E •*•'"

•45 55
52 **
f £2
35 «

-3
Ir
- L

"

" £
-;
-•
c

: sc3
: 5£~
: i"5£
: J5~
: •;"
* *E3
I 3C3
Z *3C C561

•2£52 A r;
3 •:
C 11
3 •:
E -:
c 1C
G * :
t •;

J : SC 33 "E
9 : 9C -': 't

' z>z 35 ::•
•: -:c 35 -5
•; • x ~z *:•
•- z x :•: cf
*: • x 3f •£
•: • x : rfii H 5i

5: £2
ssE"
£- J£

a: 5£
e: ii
s: 59
5€ K
&- *^

L

9
-•
-;
• ~
;
j

• 5£2
• 5^3
• 255
• 5-C3
* 9~9
• &-f
Z &Z-*-
I 3£I - Mi

'2X& A
5 * :

3 'Z
E *c
c -;

H -;

r : =c :•• 55

-- - -,- -.- -•
: - :; -.- cf

•: • :c :•; "9
9 Z rl J " t

9 : ?: : 9- i* ;-

39"

i* ~c

JC ^J

53 e£
39-9

3J 9

:

.-
r

-;

r

l

• ::-=

: 9S5
• i.-i;
• -ir"
- :•*:

- :-3£ * C"

•;*i; A •;
3 -C
r- «f -

i •:
' *C
G
•* •:

i : ic 3i r"
: : x
: : x

: : ::
: •; 3-£ -9

r : x
9 : 9: : -5 3; :••£

«•! 91

3-£ 91

<9c5

;
;

;

*
2
9

- HK
: xc
: xc

: xc
: ~3c
: xc
• 9-!c - 50-

n r. r«



CO
.2'̂
• MM

• 1MB

XI
ro
.a
oi_

Q_

•u
c
ro
CO•*j
COv*ar—

75

+3
.12
^3
ro*rf

CO
«^
o
>»L.
ro
EMM

E
3

CO

^j
COd)
r-
>*_*w
'o
'x
o
r**

0)43
3
0

< 0
CO CO
C to
£ £2c 55JR *MOi *^<£* co
CO «
^b , m

"•* rv
5 01
o feg CQ

.g

.£
O
^.X
a>
a>
O
•o
ro
0>
Q

_>>
"re
o
*3
w
*s
re
+J

CO

MM

re
to .y

£ £ «
•g hi S
> CO
O

^ 81
>T ^
U. LU

V
O>
re
Q)
>
<

_>»
"re
o
+j
«
*3
ro4-1

CO

"re
w .2
Q> *""

m r " * *rr' •£

> 3.- CO

£
OTll

^ rr1 W

LL 111

c
o
t
o
Q.
O
L.

Q.

4->

ro
u
V:
'E
mO?

CO

>»
4-1

™
J2
ref^
•U

O
i

'"o
o
c
.S*!H
re
>

"3
cw
4-1

JC

O)
'«
5

4-<

C
re
o
If.

'E
O)

&

JO
reM
.U
O

CL

u
c
ro
'̂
ro

^

O)

*>

'E
3

CO

o
TT"

>
ro
Q

_

-- o
co TJ-
O 0
d d

CD N-
CN CN
00 O

d d

T- O CO
CD •«• r̂
r~- CM CD
•r-1 CM CM

O 00
CD T-
T- O

d d

O5 TT
h- o
CO O

d d

•<r r*- •*
O> C35 CD
o d d

- 5 0 0
i Q. a.
5 E E
O CO CO
O CO CO

CM T- CM
CN T- T-

CD CD CD
CM CM CM

^_
O
O
d

•̂ r
o
d

h-
0
•̂

o
0
0
d

CM

0
d

o
•̂ r
d

0
CL

E
CO

CO

CO

CD
CM

CD

O
d

CD

0
d

CD
o>
en
CM

Oi
0
o
d

CNo
o
d

CO
m
d

0
a.
E
CO

CO

^3-

CD
CM

h- CM
CO •*
T- O
d d

CM O5
O T-

0 0
d d

CD CD
in oo
en CD
d CM

T- O

0 O
0 O
d d

T- m
0 0
o o
d d

TT T-

T- CO

d d

0 0
a. a.
E E
CO CO

CO CO

oo a>
co co
CD CD
CN CM

*

o
0
o
d

CM

CO
in
o
d

0
0
d

CM
0
o
d

CD
r-

d

0
CL
E
CO

CO

o
•<d-
CD
CM

in
O)
o
d

r-
o
o
d

a>
CD
CJ>
d

o
o
o
d

00
in
o
d

0

d

0
Q.
E
CO

CO

^_
l^-
CD
CM

in
o
d
V
D.

-
0

"c
0
O

0̂
•4— '

ro
o
JD
ro
_i
0

o
0
>

"co
"0
L-

•D
<D
>

0

.a
o
W
ro
5
0
(O
c
o
CL
W
0i±
0

SL

^C

o
o
"ts
ZJ
T3
0
L_

"c
ro
0

M—

'c
D3

'co
_>.

"to
O

"w

S
"w
<
*

CO
0o
c
ro.

" ^^

ro
>

"co
—\
^J

cr
0
c
u
D)

CO
D

T3
0

E
% ~Is°- \-
cS LL

5 ~5
*- X—
CO O)
0 C

"r cI-L cor; 0
^ EJZ L-•*-• nj

in" t3
o ^
o "E
^ RLL O

— ' Oo *-
*= >%

o !=
O -Q

^1o 5
-*-• >

2 0
O CO
.a c
CO O
_l Q.

0 S
-*— •

2 2
0 C
> o
•^ o

CO u.
0 O

^^*- c
c ro
CO m
O "'

H= Q.

'^ E
cn ro

'co «
W -C
ro en
> D5 0
= c
S 0
w _.,
03 "̂S o

W /1\03
0 t:.i /i\

^ i
LL 5

n^ <U0 t-

£ ^
— h-
•<- CN



Cfuronomus f cnCanscans
est Results

MumMr ««t*eat» Court

e •:
c :;
C '-
E •:
F :;
G •:
K •;

Menzie-Cura
Dead Creek

99033

lftt»r. i-LOai &OCT *oa< Dry X

Sun̂ rn; S^ '̂ S^ '̂ "im's^ *">»" r̂̂ '

» :sc £ • • « fx*? f
•: -x «r- ~£ri -,:
s :K £<e3 - fri i
S CSC S€l« • fTt f
i : sc £4 r ~ *: =
•: -x :w x-~ ei^ ic

Aquatec

Mean wt HUT wt

2C<
* £i*

• iSC
• sr- • -e-

12?" » -:
5 •:
c •:
c •;
E "2

» : =c i£K £'r 5
•: -x <••• ej« -i

I3SC

136

E '-
c •:

= ' '.

•" 'X At-i r~££

e : K x- s~ SEW s S CSC

: ax

: sc-

c • -
* - r.- i,- I,: — ̂ - £

3MC

•x-t » •:
e ' C

£ •:

• :«•: ;- Ei f *x t

* :s: :i3 ii •• 'Jn E

2 7-J-

:ssc

•3838 > •:

E •:
: : x :
: : x :
: : :c :

•X ixt; E3-X
... :.4 «,_ J,,—

:xc

:co:

•3ES i

E * "
:- : n K x* «s «c 3

: • : *3 s: £* is
< : ̂  i: r tx — x

: ax

: ss:
3 -f-

_ JS3 . sec

•:*«: » •:
E *2

E '-

: : x :
I t X !

r z ic i

•-- "it « • r*"-1"
i i x r *E i

: xc

: xc

; DX r ~^"

5 ' -

E *;

3 * -

: •; K «: ;x fx

i i x ;
r i x ! * i i

: xc

: xc

:xc

BTR 3629/3633

n p p r, .--\
U >- v.' v ',•



(0
.2'-̂
i=
re
.Q
ô
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Midge (Chironomus tentans) Day 10 Survival and Dry Weight Data

£lient: Menzie-Cura & Assoc. Project: 99031 Dead Creek
Test Start: October 7, 1999

BTR: 3615
Test End: October 17, 1999

Sample Repl. # Alive

12546

A/

12547

12548

D

12549

_A_
B_
C
D_
E_
F

C_
D_

_E_
f_
G
H

B

D
E_
F_
G_
H

B_
C_

_D_
E

H

Ji-

0

O\-
3 f I?

Repick Total
Init. Repick # Init. Surv

rfG-
-3G-

O

O

0
O Tin

#
Weighed

Init Pan
Wt.

V

6

0

.

Total
Dry Wt.

51.43-

O
_0

0

TTH

0

O

0
O

O

O
0
O

O

\

\

/o
\O
C TTn

10

o

/C?

f'D

33.3?

£

a
im

O
-T

o

•3V,

55.O9-

4^-00

4343

| Balance QC:
^.Date/time In
^•TComments:

Initial (20 mg = /
Temp(°C)

<f <1<< )
Init.

Final (20 mg= i't.q^
Date/time out

) Balance Asset
/OAWyTempfC)

R'OO

#:
%2 Init. "777?

Reviewer: Date: ctsurvwt.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

- R
ooc^ :?



Midge (Chironomus ten tans) Day 10 Survival and Dry Weight Data

Client: Menzie-Cura & Assoc. Project: 99031 Dead Creek
Test Start: October 7, 1999

BTR: 3615 I
Test End: October 17, 1999

Sample Repl. 9 Alive
Repick Total

Init. Repick # I nit. Surv
* Init Pan Total

Weighed WL Dry Wt.

12550

X

31.

'33
S;

44 -fo^
5^-40

12551 A^
B_
C

H

if,
l

— -— o

3H.H
53
50*3

7-

12552 A_

^-:c
D

H

to

\O
\o
\o
P

R2 — i o
rT

(0
i O

(0

33.

1C

/c
(0

'0

S3-

ST-aO
00

A
B

D
_E_
F

11

Balance QC Initial (20 mg = ) Final (20 mg = ) Balance Asset #:

ctsurwvt.doc

0000:3



Chironomus tentans Head Capsule Width

Culture ID: 9/25. 9/26. 9/27 Age (d) of larvae: 10-12 days

Magnification: 32 Ocular micrometer calibration: 35 micrometer units =_J mm
Microscope Asset #: 2929

Calculation of head capsule width:
head capsule width (micrometer units) / micrometer calibration units

Organism
Number

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Initials: JWW
Date:
12/10/99

Head Capsule Width
(micrometer units)

14
14
28
25
12
27
13
14
14
12
13
13
14
14
14
15
-
-
-
-

Head Capsule Width
(mm)
0.40
0.40
0.80
0.71
0.34
0.77
0.37
0.40
0.40
0.34
0.37
0.37
0.40
0.40
0.40
0.43

-
-
-
-

Larval heads were severed and mounted on a slide for measurement.
Subset of larvae used to start Samples 12546, 12547, 12548,
12549, 12550, 12551, 12552 on 10/7/99.

Reviewer: iww Date: .
Laboratory: Aquatec Biological Sciences. South Burlington, Vermont

cthdcapw10799

n n '>. ' \« n
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Chironomus tentars Culture and Pre-test Environmental Conditions Data

£gg Deposit Date: O>, j- ; Larva- Hsic~ Date °\ * r i C-^j'e SD 31*1
i-:: '̂e Scarce ffhesv No rcc Cases: -<

^st'wCttons: isolate e cases in pe*.'; c:si~. w;:h sediment reccn. water Hcid in petri
e~s~ up ic two days or unt:; iarvai hatching begins. Aod "nono-;syer cf Ssien^st̂ um
p-iD* to hatching. Trans'e' egg cases with hatching larvae to cx:!:'jre DDX with imono-
'iaye: of fine sand. wate'. anc Seienssirurr. Feec daily h-reasng aTio-nts of
Ce"3p~y;;>T6trafin sfur\ t~ ~.a:c~ co~.su~-'t;D- -s:es (*ODi shoj'-c iot eccj-rjiaie}.
Weasjre water cherrusfy " change 30% cr" we-e' -.veekly Measj'e teTiDeratu'e caiiy
•r o~e reo'esentative c-':-re. So^it c-:tu'es r" neecea ;c acco'-Dcale :ia"va! growth.
\V~e~ emergence occj's •eTicve flies c=:;y :c ~=::-.g fiesk or C'spcsa; f.ask
Re~cve c:scardec boc^ castes.

Date Say Temp Fei VJZ I nit

•? ?- — gfTly.i'yiC.

.'- /.

..'C •T^

2. <-•

T-.-ZJ ta^-f

Aquatec Biological Sciences. South Burlington, Vermon: dcuK.boc

000020



Chironomus tentans Culture and Pre-test Environmental Conditions Data

Egg Deposit Date: qJ33 Larval Hatch Dale: 9 96? f Culture ID: <% /£Ca

Culture Source (flies): Aquatec No. Egg Cases: 3

Instructions: Isolate egg cases in petri dish with sediment recon. water. Hold in petri
dish up to two days or until larval hatching begins. Add mono-layer.of Se/enastrum
prior to hatching. Transfer egg cases with hatching larvae to culture box with mono-
layer of fine sand; water, and Selenastrum. Feed daily increasing amounts of
Cerophyll/Tetrafin slurry to match consumption rates (food should not accumulate).
Measure water chemistry / change 80% of water weekly. Measure temperature daily
in one representative culture. Split cultures if needed to accomodate larval growth.
When emergence occurs, remove flies daily to mating flask or disposal flask.
Remove discarded body castes.

Date | Day | Temp | pH | DO Cond | Fed WC | Observations Init.

! 0
13? I J sei

y/2£ L

y/i? 3 'o

>/f I <r Hrd
C

Wti 7
t/A-i 8

'< f t? i / /

Aquatec Biological Sciences, South Burlington, Vermont ctcult.doc

900021



Chironomus tentans Culture and Pre-test Environmental Conditions Data

Hog Descsit Date- <?|
C--::

c«, / Lar.'a "~a!2~:
j-e Source (flies'; A~_atec r

^ c .tr

^ - z C

^ <*5 i
: Cases:

C-!:urelD: ^?|55
o/-

jnstn-rc^ors: Isolate egg cases :n pe:*.- r.-sr- w •- secimenl reco~, water. Hoid in petri
c sr jo to tA-o days or LT:.; a-\-a: r.aicning oegr.s Add mono-iayer of Beier.sstrum
£-'0; :o "natching. Transfe* egg oases w.:~ haio^.ir-g iar\'ae to Ci-'iiure box w;ih mono-
iays* c: f:?~«e sand, wate* a~3 Ss.'£rss.*:V.*~ Feed ~s.!y increasing amounts of
Ce'oo'ytE'Tetrafm, si'jrr, :z ~a:or cc~sj~o:'cr, -£-.es f:ooc shouid no; accumulate).
?/eas_re water cheT.is;". change 5C-/: c~ v.-ete' -.-.•eekly. Measure temperaiure daily
•" 3-5 -eoresentat:ve oj :_-£ So/: c-':u'es ;:' -eeded to acoomodate ."ar\-a! growth.
'.V~5- e^e'genoe occ^'s. '=~ove -:-5s 02 y :c ".=:.ng -)ask or c.sposal fiask.
Rer~.ove drsoarded ooo^ css'.es.

)aie Day Temp pH DO Co-= Fes WC : OfaservetJpr.s | I nit.

i,*fc Sfl '

t i

Aquatec Biological Sciences, South Burlingtors, Vermon: cicun.doc
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Ĉr
ro
Of

r̂ .
<<
rt
^h
nS
^G

r̂o
ni
CT"
rr

^
vV
r>-«^
<1
CO
n*
on
no'

^

o

i-

r^

X

X

X

X

^
rr1

X

X

X

X

^
^

I
Q.

^
^J-
0

v^

10
tf

V

T

>̂t-

OA

xf

t

V

O^

"T

vo

r̂
'i

r̂

^

5"
"5i
E.
O
Q

O
o-
00

X

X

X

X

\r>60
ro

X

X

X

X

o
00
m

C
o

n
d

u
ct

iv
ity

^

X

X

X

X

X

X

X

X

X

\

A
m

m
o
n
ia

, 
a
lk

/h
a
rd

n
e
ss

S
u
ln

d
e

00
Tt
U)
CM

£
§r?

§v
2\

$b§1

^^^

"
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Midge (Chironomus tentans) Day 10 Survival and Dry Weight Data

Client: Menzie-Cura & Assoc. Project: 99031 Dead Creek
Test Start: October 8, 1999

BTR: 3622/3629
Test End: October 18, 1999

Sample Repl.
12589 A

B
C
D
E
F
G
H

Repick Total
ff Alive Init. Repick # Init. Surv

O

O
0
0
0
0
0

O

77TI i O
~frY\ \ — - — ,O
R£> ; — — o

T r̂> — — C
Trt\ : • — i — O
TTTi — ! — 0
Kfc • — ! — o
/Tf-r-: — - CD

£ Init Pan Total
Weighed WL Dry Wt.

^X
X

/

X
X

X

X
X

•k«"

12590 A
B

O
D 0

0
O

H

7m — - o
77V1 — O
7m

— T X^~^ ; __

12591 O
B O

JJ^
E_
F

O
o

c

o
0

— • — o
— 0

C
H

12592 LA^
B

I
r, /s

H

- vs

— \(

g

i3

ii

u
53L.I1/

Balance QC:
Daleflime In i«j
Comments:

Initial (20
;VftTe

mg =
rotfC)

l^tfV

V / '
)
Init.

Final (20 mg = /
u.lV

TJy\ Datetime out
)

ir A
Balance Asset #;

.-j-VjOTempfC) '&-1
|1

Inrt. CT6— '
,

Dale
*fluatec aott̂ eaf Soences. South Surlrngton. Vermont



Midge (Chironomus tentans) Day 10 Survival and Dry Weight Data

Client: Menzie-Cura & Assoc.

V
Project: 99031 Dead Creek
Test Start: October 8, 1999

BTR: 3622/3629
Test End: October 18, 1999

12609

12610

12615

Repick Total
Sample Repl. # Alive (nit. Repick # Init. Surv

12593 A
B
C
D
E
F
G
H

3
1

1 1
10

10
J|en
/o
1 1>

tm
TTA
3GT
Ktt

,̂,
^4^~/?n

R&

—
—

—
— ~~

- — -
• —

—

—
—
-—

—
— -

— - •
—
—

<?
<? _
i i

/o
/ O

"kTV&

/o
/o

# Init Pan Total
Weighed Wt. Dry Wt.

3
o,
\ \
\o
ID
<s
1
f0

•33.1-r
43.1*
3G?. OB
35.15
40 .4?>
SET.Sk
35. {&
SO?. 53.

ff / 4&~
&0*(t>3

ttrt
SO,S^

Art.1*?-
50, 5>
^6, so
5^/</

_A_
B_
C

G_
H

A_
B_
C
D_
JE_
£_
G_
H

B

D_
E_
F_
G_
H

/o

9

8
\0

10

lO

10
10

D

31.507

_O

0

O
TTY\

C-L
£L

3L

33.34-

31.01

\o
10
10

10 "W

— — (fc

;o

to

10

10
O

10
l£L
4
10
i i
10

S/.S3

Balance QC:
Date/time In |i|
Comments:

Initial
lT.15

(20 mg = {
Temp(°C)

- f ° fV
vr

)
Init.

Final
~jTh

(20 mg= i^^S'
Date/time out

)
If/It

1

Balance Asset
x-j o Temp(°C)

H

#:
9<y Init.rlG —

Reviewer: Date: Sf.
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctsurvwt.doc



Chironomus tentans Culture and Pre-tes! Environmental Conditions Data

Eca Descs'i Date: ID:
j't'j-e Source (flies). E^c Cases:

actions: IscEate egg cases ;~ oe:*: c:s~. w :r sediment recon. water. Hcid in petri
•jp lc two days or LTV.:: ia*ve' r.2tch:-,g begins. Ace mono-layer cf Selenestrurn

' :c hatching. Trans''e' egg cases \\":~ na:c~^ig larvae to culture bcx with mono-
: c* fine sand, water. a~c Se-:e."es"'--~. Fee~ ca'f'y increas:~g ar^o-jnts of

sre 8CV: c' \va:e'?.*eas'j:e wa;er chem:s:r. cr
'-, one 'epresentatrve cj-:»*e.
:V^e~ emergence ccc-'s 'e
^e~cve crscardec bocv c=s:

v.'eek'y Measure temperature daily
rcec :c accoTiDdate iarva! gro\\ih.
£:,~ "iask or c ;scsa! flask.

2a:e Day Temp : p~ Con; Fee VVC Observa:ior.s Init.

IjSfe C im !

cr
1-!.* <

io/t 7
-c/> 8

~TC^ ' L~V(^- 1
— ̂ _ 4r\ ^~t

/>/,- ^ —ff^- v l^m
/?,*£, ^ 22 i< -^^ ^ . - v , r v ^ ^ ^ Vi? A//,x>ei C7~}

Aquatec Biological Sciences, South Burlington, Vermont cicuR.doc ocoo



Chironomus tentans Culture and Pre-test Environmental Conditions Data

Egg Deposit Date: C)19/i | Larval Hatch Date: °l\3!- | Culture ID;
Culture Source (flies): Aqualec No. Egg Cases:

Instructions: Isolate egg cases in peiri dish with sediment recon. water. Hold in petri
dish up to two days or until larval hatching begins. Add mono-layer of Selenastrum
prior to hatching. Transfer egg cases with hatching larvae to culture box with mono-
layer of fine sand, water, and Selenssirum. Feed daily increasing amounts of
Cerophyll/Tetrafin slurry to match consumption rates (food should not accumulate).
Measure water chemistry / change 80% of water weekly. Measure temperature daily
in one representative culture. Split cultures if needed to accomodate larval growth.
When emergence occurs, remove flies daily to mating flask or disposal flask.
Remove discarded body castes.

Date Day | Temp | pH | DO | Cone! | Fed i WC | Observations In it.

Isei. im
17* CfJ 1 S-rS l\

•2, \ ll-B

"/I. C

fD \ S-l
/7 /O TC

1 0 /«, / /

Aquatec Biological Sciences, South Burlington, Vermont clcult.doc

0 0 0 0 2 9



Chironomus tentans Culture and Pre-test Environmental Conditions Data

Hoc Deocs:'t Date La-va: Hatcn Date
-i'.j's Sc_"ce ( f f resV Nc Eoc Cases: 2>

il~strjct::sr:s- isolate egg ceases in petn dish witr sediment recor. water. Hoia ir, petri
c:sr, up tc r.vo cays or urt: a^.-al haicr.ir.g begins Abo mono-layer of Sslenastrum
ono: to '"sterling. Trar.sfer egg cases w:ir, hatc~.:~g laa^ae to culture bcx with mono-
;a>;'5* of fine sand, water. a~c Seier.as^uT-. Feec caiiy increasing amo-j^ls of
Ce'ccryli;.Tet'afr.i stur^' tr ~atc~ consj~D!ion 'ates (food shDL:''C not acc-'njSate}.
treasure \vater cnerr.ist". 2~="ge 50Vc of water weekly. Measure temperature daily
- D~e -eo-esentatrve cu.t-'e So.;t c^^t^'es if neeoei to accornDcate :="va- g-owth.
'//".e" emergence occj'S. '5~ove r:'es daily to Bating fiask or c'sposa" *"es'k

e~c.e C'sca'ced ooc. wastes.

DO Cone • Fed WC : Observaticr-s Inrt.

77n !
, - , - ~ n j ' - i \ r f ~ f ~ .c- L. r^-,^...^- - f :~^— • <• \

2. t: o

~7

. \ * '• L.

TC

Aquatec Biological Sciences, South Burlington, Vermont clcul5.doc

oc o



Chironomus tentans Head Capsule Width

Culture ID: 9/26, 9/27, 9/28 Age (d) of larvae: 10-12 days

Magnification: 32 Ocular micrometer calibration: 35 micrometer units =_1 mm
Microscope Asset #: 2929

Calculation of head capsule width:
head capsule width (micrometer units) / micrometer calibration units

Organism
Number

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Initials: JVWV
Date:
12/10/99

Head Capsule Width
(micrometer units)

8
11
14
7
13
7
15
14
15
14
14
14
13
15
15
-
-
-
-
-

Head Capsule Width
(mm)
0.23
0.31
0.40
0.20
0.37
0.20
0.43
0.40
0.43
0.40
0.40
0.40
0.37
0.43
0.43

-
-
-
-
-

Larval heads were severed and mounted on a slide for measurement.
Subset of larvae used to start Samples 12589, 12590, 12591,
12592, 12593, 12609, 12610 on 10/8/99.

Reviewer: jww Date: .
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

cthdcapw10899
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Midge (Chironomus ten tans) Day 10 Survival and Dry Weight Data

Client: Menzie-Cura & Assoc. i Project: 99031 Dead Creek
Test Start: Octobers, 1999

BTR: 3629/3633
Test End: October 19, 1999

Sample

12611

i i
•SrcAJo-s-

Repl.

A

B
C
D
E
F

G^H

n Alive

10*
tffy
IO

*l
IQ
i~o
O
10

Repick Total
Init Repick # Init Surv

-I*'1 - ! — 1 /cv
TTv. — i — ; ^
e.a - i — /o

77^ —- i — <f
*q - ; - , in
£$ " "• '/0Rk - , - i o

V)n _ — i /o

*
Weighed

1C
9
/rt
Q
/O
/O

__P_^_—

/O

Init Pan
Wt.

3S-<*l
43.^

W.tt-

£5.30
4^-li
40/14
4?. 13
34.9?-

Total
DryWt

fcO.ZX)

t3.11
L^Vfe?
.T>. <H
^r v^
6lTi?
— — — — .

6J. 76

12612
B

D

H

i£

O 77n — O

/ 0
Ibl.^i 1

5-

12613
B
c
D

H

im - —
TT>x

In

I 77^

T-
a.
3
£.
3

44 -
3.^0

. 36

S-C-43

12614 A
B

D

_£_

Ĥ

i o

o o
7m — —

7k;

/C
/G

11. If

C? .23

f/"5>

Balance QC: Initial (20mg = Final (20 mg = Balance Asset #:
Date/Lime In i nit. Date/time out Temp^C) Init.
Comments: 2. C 9.

Dace
<oJ&ec 3<oiogc* Soerces South 00003-



Midge (Chironomus tentans) Day 10 Survival and Dry Weight Data

' Client: Menzie-Cura & Assoc. Project: 99031 Dead Creek
Test Start: October 9, 1999

BTR: 3629/3633
Test End: October 19, 1999

12639

12640

Repick Total
Sample Repl. # Alive Init. Repick # Init. Surv

12622 A
B
C
D
E
F
G
H
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(V
V
/ o
ff
°l
<\

\b

£B
*>&
nr}
TVn
71*
•3^
^(^
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—
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—

—
• —

—
— -
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-— ̂

• —
- —
• —

- —

/o
\G
19
10
%
9

7̂o

# Init Pan Total
Weighed Wt. Dry Wt.

10
/O

^
/D
V?
c?
Q
(0

5-3-3T-
W-3-f
SUfe
5&OI
5£ -0,3
Sft.i-3-

5 .̂?^
^.<?f

I3.o5
#.17
^ .M°(
7*.z.S
~li. SH
If. if
~ll**7-
61.0-L

DLL
c_
D_
E_
F_
G
H

0

o

o
ii

~nm
rm

O

O

o
o

B

D

H

m*

o

In

R f i

c

I t u

a
4-347-

53-So
42.50 5^/77

0

ID
n

I Balance QC:
Date/time In i

Initial (20 mg = |°l.
ik If-so Temp(°C) *

W )
ra CC Init.

Final (20 mg = |c/.<?'? )
'7>v\ Date/time out

Balance Asset #:
Temp(°C) Init.

If Comments:

Reviewer: Q Date: ( ctsurvwt.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont 00003G



Midge (Chironomus tentans) Day 10 Survival and Dry Weight Data

1 Client: Menzie-Cura & Assoc. i
i
Project: 99031 Dead Creek
Test Start: October 9, 1999

BTR
Test

3629 / 3633
End: October 19, 1999

c i / rfr) • — — '
D < 0 77\\ — — — O
E l R & i
F O 77A — — O
C* j-^\ t? ?\ f^—>v* i^ r^ io ~~" "~ *""" '—^
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F /
G /
H

Balance QC: Initial (20 mg = 14 . Q4 ) Final (20 mg = ^ ^9 )
Date/time In ;f? c i-TempfC) ~£ x Inrt "7/n Dateflimeom
Comments:

j^f~^ 1 2J /.?//£<

1 loC-Opol <i"- ^T

• i —
1 ^ jq^- HJ.J°i
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! :
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Chironomus tentans Head Capsule Width

Culture ID: 9/28. 9/29 Age (d) of larvae: 10-11 days

Magnification: 32 Ocular micrometer calibration: 35 micrometer units =_1 mm
Microscope Asset #: 2929

Calculation of head capsule width:
head capsule width (micrometer units) / micrometer calibration units

Organism
Number

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Initials: JWW
Date:
12/10/99

Head Capsule Width
(micrometer units)

7
15
13
15
7
13
14
14
13
7
14
7
16
6
7
13
14
13
14
13

Head Capsule Width
(mm)
0.20
0.43
0.37
0.43
0.20
0.37
0.40
0.40
0.37
0.20
0.40
0.20
0.46
0.17
0.20
0.37
0.40
0.37
0.40
0.37

Larval heads were severed and mounted on a slide for measurement.
Subset of larvae used to start Samples 12611, 12612, 12613,
12614, 12622, 12638, 12639, 12640, 12641 on 10/9/99.

Reviewer: jww Date: \ '-jl°l. <• '
Laboratory: Aquatec Biological'Sciences, South Burlington, Vermont

cthdcapw10999

OCG038



Chironomus tenians Culture and Pre-test Environmental Conditions Data

£gg Pesos- Date Lar.-a; Ha:" Dale i Cui:u:e ID:

C-.'-'.~'£ Soiree (flies) Nc. Egg Cases: ,3 4

ms:'u~.:ons: Isolate egg cases n peir; disn with sediment recon. water Hold in petri
c:sn _o :o two cays or"Jr::i iar\-a! hatching beg;r.s Add mono-layer of Selenasirum
Z'lio' :o hatching. Trar.s*er egg cases wiir. hatc-.irc larvae tc culture bcx with mono-
,a.e' of "sne sand, water. a"d Seiar.asirjm. Feec daily increasing amounts of
Cerc~~y:['Tet:afin s!Lirr> tc "".a:c- co^.sjrr.D'.ion ra:es (food shouic not accj^nuiate}.
Measu-e water chemrst-y c~.ar.ge 30% cf water weekly. Measure 'erripersiure daily
r c~e 'sorese-!tative cj!:_'= Sc'.;t cj!tures if needed to accomocaie !ar;-a! growth.
.'/-=- e-ieraence ocoj's "e-ove ^^es da;iy to ns:;ng flask or dispDsa^
Re-c.e c.scarded body castes

Date Day pH DC Fed VVC Observations • Init.

!?7n !
c- .-r-> _-- I

-w-— i • I I

-nri ^"f̂
Tel

Aquatec Biological Sciences, South Burlington, Vermont ctculLdoc

n o



Page 1

Chironomus tentans Culture and Pre-test Environmental Conditions Data

Egg Deposit Date: t/u* Larval Hatch Date: Culture ID: -?/z?
Culture Source (flies): Aquatec No. Egg Cases: L

Instructions: Isolate egg cases in petri dish with sediment recon. water. Hold in petri
dish up to two days or until larval hatching begins. Add mono-layer of Selenastrum
prior to hatching. Transfer egg cases with hatching larvae to culture box with mono-
layer of fine sand, water, and Selenastrum. Feed daily increasing amounts of
Cerophyll/Tetrafin slurry to match consumption rates (food should not accumulate).
Measure water chemistry / change 80% of water weekly. Measure temperature daily
in one representative culture. Split cultures if needed to accomodate larval growth.
When emergence occurs, remove flies daily to mating flask or disposal flask.
Remove discarded body castes.

Date Day Temp PH DO Cond Fed WC Observations I nit.

0

;£>/!

Ks
ro

rr-
\Jto-

7.2.7 8 - 1 J*.
8 U

Tc rrri
10 ITT
11 3^2.9
12
13
14
15
16
17
18

20
21
22
23
24
25

Aquatec Biological Sciences, South Burlington, Vermont ctcult.doc
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îT
^V

^^
rfV

•^ -

<>r
5^

S"
o>
CO

0

m
Q

8
T3

I
re

m

o
to
•r• «

• g
• «
. u
. 10

If
O 3

m

I

a>

E
o
O

OC0043



Midge (Chironomus tentans) Day 10 Survival and Dry Weight Data

1 Client: Menzie-Cura & Assoc.

/

Project: 99031 Dead Creek

Test Start: October 10, 1999

BTR: 3641
Test End: October 20, 1999

12665 /\_
B_
C_
D

F_
G_
H

12666 A_
B_
C_
D

H

12671 A_
B_
C_
D_
E

H

Repick Total
Sample Repl. # Alive Init. Repick # Init. Surv

12664 A
B
C
D
E
F
G
H

O
-3-

' LD
O
i
n
o

o

."] (r-r
TTn
LS>
•CiC-7

Rfi>
rj(W

f?R>
TPrt

—
—

—
•-

—
—

- —
—

.
—

—
—

—

- o
"r-
(0
O

f
0

C)

# Init Pan Total
Weighed WL Dry Wt.

•9-

(o

I

_

35-GI
AT\ luJ*l

r~^ r
-4tM-r©1'

-—

53. ^
M./T.LQ/Î

• ,

*T-̂ Vn&

•

H

ftfc
M-

TTY\

jm

q
8"
4-

33

3(o.05

s

D
_o_o

17VN -f-

o
0

4 4I .02T
3<b.(b3

o

0̂

o
O

O
4- %.

44

40.

'̂o

•b
^

I Balance QC:
yt> Date/time In n

\ Comments:

Initial (20 mg = 30. 0 1 ) Final (20 mg = ZO.O\ ) Balance Asset #: i/T'O'g
q i<.-ooTemp(°C) Si "C Init. "ft^ Date/time out v( / 0 ,, ^c Temp(°C) C,-7cr Init. ,- , /

/ rt.W / if. °i^
Reviewer: rT Date:
ctsurvwt.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

0 n n n 1 t
U v^ U o 'J 4



Midge (Chironomus tentans) Day 10 Survival and Dry Weight Data

Client Menzie-Cura & Assoc. | Project: 99031 Dead Creek
| Test Start October 10, 1999

BTR: 3641
Test End: October 20, 1999

Sample

12668

Repl.

A
B
C
D
E
F
G
H

Repick Total
9 Alive IniL Repkkft Init Surv

10

)o
iQ
ID
\D
I 0

lo

/o

~f\Y\ \ i I/O
/ C i _ i i .-/-v.

Ao ! . ! /O
Thn i — i — \ '10
,r</H -- ; — i \cs
776r - : - i it?
ftS ! - ! ~ ' IV

*B - : - i io
77n i — ; — : /O

# Init Pan Total
Weighed Wt Dry Wt

o&
QG

10

10

3^-3;
^?.?y
3&-90
^-^4-

/O kto.̂ H-
/O l3foJd
/o
(0

^3.?5
3^95-

-— —
^^ — '

T>?-^
U ĵ
* tt
-St. Tri
loortt,
s^5b7

A 1
B i

JC i
D !
E
F ,,
G i

|H 1

A !
B i

1C i
D i
E i
F i:
G
H i

s A ;
|B :
c

ID i
IE /
! F '

G !
H

Balance QC Inital (20 mg =
Date/lime in TempC'C
Commenls.
R*ve«*r (""* Date /2/

t

:

I

1

1

i

i /

\ /

', f

/

/
J

/

/

3uG: } Final (
} Init

>0/^c

y
i /

: /
/

/

/
/

/

\

20 mg = &c c }
Date/time out

!
'/

/
/

/

'

\

\

Balance Asset #:
TernpCQ Init.

|

^

Bctogcal Soences. SouVr Burfcngtor. Vermont OCC045



Chironomus tentans Head Capsule Width

Age (d) of larvae: 9-10 daysCulture ID: 9/30. 10/1

Magnification: 32 Ocular micrometer calibration: 35 micrometer units =_1 mm
Microscope Asset #: 2929

Calculation of head capsule width:
head capsule width (micrometer units) / micrometer calibration units

Organism
Number

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Initials: JWW
Date:
12/10/99

Head Capsule Width
(micrometer units)

6
7
8
7
8
7
8
14
8
14
14
14
7
7
7
6
-
-
-
-

Head Capsule Width
(mm)
0.17
0.20
0.23
0.20
0.23
0.20
0.23
0.40
0.23
0.40
0.40
0.40
0.20
0.20
0.20
0.17

-
-
-
-

Larval heads were severed and mounted on a slide for measurement.
Subset of larvae used to start Samples 12664, 12665, 12666,
12671, 12668 on 10/1 0/99.

Reviewer: jww Dale:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

cthdcapw.101099
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Page 1

Chironomus tentans Culture and Pre-test Environmental Conditions Data

I Egg Deposit Date: <?/i~/ ' Larval Hatch Date \ Culture ID: ?/>c- j
Culture Source (fiies): Acuatec Nc Egg Cases: . j

j Instructions: Isolate egg cases in petri dish with sediment recon. water. Hold in petri
dish up to two days or untif larval hatching begins. Acid mono-layer of Selenastrum
prior to hatching. Transfer egg cases with hatching larvae to culture box with mono-
layer of fine sand, water and Selenastrum Feed daily increasing amounts of
Cerophyll/Tetrafin slurry to match co-sumption rates (food should not accumulate).
Measure water chemistry / change 80% of water weekly. Measure temperature daily

; jn one representative culture. Sp'it cultures if needed tc accornodate larval growth.
\ When emergence occurs, rencve fl-es da-iy tc meting flask or oispcsa! fiask.
Remove discarded bodv castes

Date Day \ Temp | pH DO Cons Fed VVC Observations

' fC/ t ' 1

*ft?/2- 2 / t - - ' X^
a ! x V (

5 ,

l^/b
/i/?

i 6
i 7

iz^-8 :-rf -'; s : ! CTT
TC i irrn!

8 : TC i V

'}/N| 10 Z.2.J TC

12
13

6
17

1S
20
21
22
23

\ 24
i 25

Aquatec Biological Sciences, South Burlington, Vermont



Page 1

Chironomus tentans Culture and Pre-test Environmental Conditions Data...

Egg Deposit Date: ?/2- 1 Larval Hatch Date: /&// Culture ID: /.&/zr <&/
Culture Source (flies): Aquatec No. Egg Cases: <-} / (T

Instructions:
dish up to t\A
prior to hate
layer of fine
Cerophylim
Measure wa
in one repre
When emerc
Remove disc

Isolate egg cases in petr dish with sediment recon. water. Hold in petri
/o days or until larval hatching begins. Add mono-layer of Selenastrum
hing. Transfer egg cases with hatching larvae to culture box with mono-
sand, water, and Selenastrum. Feed daily increasing amounts of
jtrafin slurry to match consumption rates (food should not accumulate),
ter chemistry / change 80% of water weekly. Measure temperature daily
sentative culture. Split cultures if needed to accomodate larval growth,
jence occurs, remove flies daily to mating flask or disposal flask.
;arded body castes.

Date

/O/f
fkjl.

id fa
/o'/Y

'
/P/6>
/o'/7

/c/8

Day

0
1
2
3
4
5
6
7

/o'/? j 8
/C//0 9
/0///I 10

* 11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Temp

133

i,

f

pH DO Cond

1

Fed
<&>x

•

\

Tc- 1,4

Tc[(£i
-fc|Q^

WC | Observations Init.

*p
-re
f C-
TC
TC--
~7L,

A&fc-U^*-,^ ICT6-
^»-

•Fb£i&Je£JSnf ^JXrfi

^Gr-
dG-
tk3^

^ylj/ics 71? h<-5
•J

<o
1T>̂
irm

rctT *>-£> -*rs i-tJ/o/GCirr-
^

\

3 &~
7m

Aquatec Biological Sciences, South Burlington, Vermont ctcult.doc
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ALKALINITY & HARDNESS WORKSHEET

5TR Number Several ='c,ec; - 55055

Speoes C^'poo-rus re-.'s^s

Test Facility Aquatec Btotogical Sciences Soitn Burlington, Vermont

Project Menzie-Cura Peas Creek Acute Tests

Analyst LS

Analysis

Date: 10/13/99

Date

'.QK7IK
10;3"7«9
1 a*3 7,?99
10?37.?99
13..-0 7.799
liO.T07'99
1GC7799

WW3S
1C '0.3,799
1&'3-€.?99
10O&?9S
lO?G8/99
* Ci<'G'&^S'S
H G'S'G'&fS'S
1 Gî Gifi.̂ ^

-iG.CS.f99
1CW3S
10'C9?99
l'MJS-39
1&.-QSJSS
10rf09?S£
1G/3"9/99
10C9/99
1GC9-99

10," 2-99
10,10>"99
•5Ci?-IOJSS
1Q?13."99
la-m-SS

Sample
Type

12546
12547
12548
12549
1255G
12551
12552

12589
12590
12591
12592
12593
12609
12610
12615

12611
12612
12613
12614
12622
12538
12639
12640
12641

12664
12665
12666
12668
12671

Day j
Day 0
Da. :
Day 3
Dav :
Day I
Day :>

Day 0
DayO
Day 3
Day 3
Day 3
Day 3
Day 3
Day 3

Day 3
Day 3>
Day 3
Day 3
Day 3

ALKAUNITY
Sa~:3<'

"-'

5;
5;
53
53
53
25
53

53
53
53
~.j
z-

D'w

~3
s.-

=r

5-3
5.3

5G
53

Day 3 53
Day 3 ' 53
Day 3 53
Day 3 53

Day 3 53
Day 3 53
Cay C1 53
Day 3 53
Day 0 53

'.irtiai
•*•'

'2 3
--• 5

': 2
- — -.
* H ~"

2 - 4

222

24 3
2 5 4

269
25 3
29 5
31 3
~"3 "

3-4 4

*+ "̂  »•

395
4- 5
C 4

2 :
4 4
£ e.

e ;
* "" ,*"'

"" 5
3 2
39 2
4". 5
43 4

Fina!
r"~ '

- - c

'5 2
T T "*

•6 ~
23 4
22 2
2 4 3

254
25 9
26 3
295
2' 3
33 3
34 4
35 5

396
41 5
43 7
2 5
4 4

66
5 3
100
12 3

3~ 2
35 2
41 5

4 3 4
445

Alkalinity
•ma/L)

300
1C. ~1

34 0
34 0
34 0
720
25 0

260
300
26 0
220
26.0
34 C'
2 E O
30 0

400
40.0
3 6 0
420
35 0
44 D
34 0
54 0
4 0 0

25 0
4 0 0

460
35 0
300

HARDNESS
Sampte

rr-3

50
50
50
50
50
50
50

50
50
50
50
50
50
50
50

50
50
50
50
50
50
50
50
30

cr

zr

50
50
50

Initial
ml

164

23 1
287
345
405
05
5 3

127
190
255
1..0
~? *•

132
2QO
27.6

3C.2
374

O.S
so
155
241
32.2
386
0 5

340
3 6
1 9
160
235

Final
ml

231,
257
346
406
455
5 2
12."

19.0
255
493

/ .. j
'.3.2
20. C
278
34.C

37.4

450
C Q

165
24 1.
322
386
4£ 1

5 2

420
,/ 5

160
235
302

Hardness
fmg/L}

1340
1120
1180
120.0
1180
114.0
1280

1260
130.0
476.0
1260
1180
1360
1560
124 .0

144.0
1520
164.0
1500
152.0
162.0
1280
1500
1533

160.0
1420
1620
1500
134.0

jte xis
Jl



ALKALINITY & HARDNESS WORKSHEET

Several Project #: 99033

Chironomus tentans

BTR Number:

Species: _

Test Facility: Aquatec Biological Sciences, South Burlington, Vermont

Project: Menzie-Cura Dead Creek Acute Tests

Analyst: LS

Analysis

Dates: 11/21/99 12/2/99

12/7/99

Date

10/17/99
10/17/99
10/17/99
10/17/99
10/17/99
10/17/99
10/17/99

10/18/99
10/18/99
10/18/99
10/18/99
10/18/99
10/18/99
10/18/99
10/18/99

10/19/99
10/19/99
10/19/99
10/19/99
10/19/99
10/19/99
10/19/99
10/19/99
10/19/99

10/20/99
10/20/99
10/20/99
10/20/99
10/20/99

Sample

12546
12547
12548
12549
12550
12551
12552

12589
12590
12591
12592
12593
12609
12610
12615

12611
12612
12613
12614
12622
12638
12639
12640
12641

12664
12665
12666
12668
12671

Type

Day 10CT
Day 10CT
Day 10 CT
Day 10CT
Day 10CT
Day 10CT
Day 10CT

Day 10CT
DaylOCT
Day 10CT
DaylOCT
DaylOCT
DaylOCT
DaylOCT
Day lOCT

DaylOCT
DaylOCT
DaylOCT
DaylOCT
DaylOCT
DaylOCT
DaylOCT
Day lOCT
DaylOCT

DaylOCT
Day lOCT
DaylOCT
DaylOCT
DaylOCT

ALKALINITY
Sample

ml

50
50
50
50
50
50
50

50
50
50
50
50
50
50
50

50
50
50
50
50
50
50
50
50

50
50
50
50
50

Initial
ml

33.4
35.3
37.7
39.4
41.1
42.9
44.7

15.9
17.9
19.9
21.9
23.8
25.7
28.1
30.0

43.0
44.6
46.4
0.3
2.2
3.9
5.5
7.4
9.2

42.2
44.2
46.0
0.2
1.8

Final
ml

35.3
37.7
39.4
41.1
42.9
44.7
46.5

17.9
19.9
21.9
23.8
25.7
28.1
30.0
31.3

44.6
46.4
48.2
2.2
3.9
5.5
7.4
9.2
11.4

44.2
46.0
47.9
1.8
3.9

Alkalinity
(mg/L)

38.0
48.0
34.0
34.0
36.0
36.0
36.0

40.0
40.0
40.0
38.0
38.0
48.0
38.0
26.0

32.0
36.0
36.0
38.0
34.0
32.0
38.0
36.0
44.0

40.0
36.0
38.0
32.0
42.0

HARDNESS
Sample

ml

50
50
50
50
50
50
50

50
50
50
50
50
50
50
50

50
50
50
50
50
50
50
50
50

50
50
50
50
50

Initial
ml

8.1
15.8
23.2
29.9
38.0
0.1
8.1

19.6
28.4
36.9
0.1
8.6
17.8
25.4
33.8

6.9
14.0
20.4
26.8
33.2
39.8
0.1
6.9
12.9

15.0
22.5
29.5
36.9
0.4

Final
ml

15.8
23.2
29.9
38.0
45.8
8.1
15.7

28.4
36.9
45.4
8.6
17.8
25.4
33.8
41.7

14.0
20.4
26.8
33.2
39.8
46.5
6.9
12.9
19.1

22.5
29.5
36.9
42.4
7.9

Hardness
(mg/L)

154.0
148.0
134.0
162.0
156.0
160.0
152.0

176.0
170.0
170.0
170.0
184.0
152.0
168.0
158.0

142.0
128.0
128.0
128.0
132.0
134.0
136.0
120.0
124.0

150.0
140.0
148.0
110.0
150.0

000052



Alkalinity and Hardness Analysis

i Client: Project: BTR:
Sample Description: D

ALKALINITY HARDNESS

Sample Sample
10 Date

Sample Titrant Trtrant Analyst
Vol. Inrt. Final Date.'

Vol. Vol. Init.

Sample Titrant Titrant Analyst
Voi. Init. Final Date/

Vol. Vol. Init.

Data
entered

Init.

('or: 73. /ate

11

</A//»
foil-

7.3.7!
5C

60 2*5.5

/O

He. ft

9«t»O9C»f Sciences SotKn aSMormdoc
000053



Alkalinity and Hardness Analysis

Client: Project: BTR:
Sample Description: If'}

Sample Sample
ID Date

\3&4(D
V^
L(%
fj CA

S-̂ jT*)~*j\
L f=£L

toll"?-
I

_L-

ALKALINITY HARDNESS
Sample Titrant Titrant Analyst

Vol. Init. Final Date/
Vol. Vol. Init.

< )̂̂ \

—1 —

3^4

^^>oj2.^-
,̂ ,4
m. 1
^Z,9
44-?-

<.?5.3
('3y. >i
^? V
"4/. 1
t|7.<^
"-rH^?

M/D.S

^^^>

J-

1

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

.•̂ TVTU ?•/
d?3-5-
oq.Q
3&.O
O.I
ft.l

'

/5T.#
^3,3.
JfflQ
/&. Q
^sJ?
^ /
/i?-r

i

1

ty^-yS

-L

Data
entered

Init.

Aquatec Biological Sciences South Burlington, VT 3&hform.doc

0 C G 0 5 4



Alkalinity and Hardness Analysis

Client: i Project: BTR:
Sample Description: ([,-

+ H.a
ALKALINITY HARDNESS

Sample Sample
10 Date

Sample Titrant Trtrant Analyst
Vol. Inrt Final Date/

Vol. Vol. Init.

Sample Titranl Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

Data
entered

Init.

1/9.

O.I \

11. X i

aolbgcat Soences South Surtngttxv

O O O O j j



Alkalinity and Hardness Analysis

Client: Project:
Sample Description: /<O

BTR:

ALKALINITY HARDNESS

Sample Sample
10 Date

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

Data
entered

Init.

14.0. 2./0/
0

/ofa OD.S
LcH
1/13- 35- 41.
UflR

UO M5-Q

H 43-0 10. /^/.o
lt\2. m. 4(o. M

M(p,
loN O.;

33.2-
_fc£ r^J

i-

Aquatee Biological Sciences South Burlington, VT a&hform.doc

0 n n o r r
vj v_/ L' v. «.J ̂



Alkalinity and Hardness Analysis

Client: ffltfTgf. -O//6L. Project: B iR:
Sample Description: //Q ti.fi * C. /.

ALKALINITY HARDNESS

Sample Sample
ID Date

Sample
Vol.

'..•a-.! Titraa:
inrt. F:r.a!
Voi. Vol.

-.afys'.
Da'.a,
lr.it

Si-Die
Vol.

ilrsr.: Tit rant Analyst
Jnit. Fina! Date/
Vo!. Vol.

Data
entered

In it.

m% 310.
flfl

It
'*- D

^ •
- MO-I A>O

42.

c s

ooc

O r. 7
f



Results of Ammonia Analyses (Total, mg/L)
Chironomus tentans 1 Dead Creek / Project 99033

Sample
ID

12546
12547
12548
12549
12550
12551
12552
12589
12590
12591
12592
12593
12609
12610
12611
12612
12613
12614
12615
12622
12638
12639
12640
12641
12664
12665
12666
12668
12671

Porewater

6.3
23.1
17.3
7.4
9.3
5.9
-

2.9
4.4
2.1
5.7
13.3
2.2
7.1
12.9
2.4
2.7
3.5
-
-

4.0
1.6
0.6
6.4
<0.5
10.3
6.5

-
2.4

Day 0
Overlying Water

1.1
4.5
3.5
1.6
2.8
1.7

<0.5
<0.5
0.5

<0.5
0.9
2.1
0.5
0.9
4.3
0.7 J
0.9
1.2

Day 1 0 Chironomus
tentans

1.1
2.6
4.1
1.0
1.6
1.9
0.5
1.3
0.9

<0.5
0.5

<0.5
1.4
0.7
0.8
<0.5
0.7
1.1

<0.5 0.6
<0.5
1.2
0.8

0.7
0.9

<0.5
0.6 <0.5
2.7 1.7
<0.5
3.4
2.2
<0.5

<0.5
1.3
0.9
0.6

0.7 <0.5

000058



JO

ccc
o
^_
c

u
01
o
o

Svnc- 9 93517

Carryover O.C226382

'Carryover -O OO568169

'Baseline: -O.OO989377

C- T*BaseliheT ^J.

3 ^

Cai V 10

-Blank--Cet

!~*Base!.ne: -C OO989377

V 4 97736

12&66 P>A' 6 340O8

125^7 PW: 23.1481

:.\7,3102

:254fi PVv'. 7 37-

r2550 P\.'̂ : 9 28596

H 12551 PW: 5 917C3

1C592 PW: 5 71369;

1D593 T>\\' "3.26

CCV 4 87345

CCB C OC'39128

Baseioe: -O OO989377

1O6O9 PW: 2s2O396
~251C PW: 7 064-3

!2 PW: 2 388-5

:26'3 PW: 2 68711

3" 5455"

12638 PW. 3.97005

i7-2639 PW: 1 62824

^ 12641 PW 6 3664

CCV 4 85895

-GGB- -G OO2: 6558

-C.OC989377

PW 2 88829

2464 P.w. C.2.T.QaOS_ _ _ .

" " 12465 PW 1O 3393

12466 PW 6 4635

2671.PW. 2 4C297

CCV 4.8634-s

CCB -C OO466636

Baseline: -O OO989377 0 C Q 0 5 0



• Peak Table: ammonia

File name: C:\FLOW_4\101299E.RST
Date: October 12, 1999
Operator: LKS

Cup Name Type Dil Wt Height Calc. (mg/L)

1
2
3
B
B
6
7
8
3
10
11
12
13
14
15
16
17
18
19
20
21
22
23

VI
26
27
28
29
30
31
32
33
34
35
36
B
38
33
40
41
42
43
44
B

Peak

K
2
3
B

2
0
0
0
0
1
2
0
0
3
1

31
32
33
34
35
36
37
38
39
40
3
1
0

41
42
43
44
45
46
47
48
49
50
3
1
0
51
52
53
54
55
3
1
0

Cup

2
0
0
0

Sync
Carryover
Carryover
Baseline
Baseline
Cal 0
Cal 1
Blank
Baseline
ICV
ICB
12546 PW
12547 PW
12548 PW
12549 PW
12550 PW
12551 PW
10530 PW
10591 PW
10592 PW
10593 PW
CCV
CCB
Baseline
10609 PW
12610 PW
12611 PW
12612 PW
12613 PW
12614 PW
12638 PW
12639 PW
12640 PW
12641 PW
CCV
CCB
Baseline
10589 PW
12464 PW
12465 PW
12466 PW
12671 PW
CCV
CCB
Baseline

Flags

LO
BL

SYNC
CO
CO
RB
RB
C
C
U
RB
U
U
U
U
U
U
U
U
U
U
U
U
U
U
RB
U
U
U
U
U
U
U
U
U
U
U
U
RB
U
U
U
U
U
U
U
RB

-1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
j_
T_

1
1

1
T_

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

J_

1

1

1

_L

i
i
2.
i_
1
1
1
j_
1
1
1
1
1
1
1
1
1
1
1
1
1
-l

1
1

1150681
3787
487
0
0

2289
1158182

-233
0

577044
130

724716
2679467
20C4003
554013
1075568
655767
515983
243859
662263
1537687
565021
1306

0
256151
520805

1458515
277463
312054
411381
460495
159538
74455
738001
563344

892
0

335331
25478

1197437
748996
279177
=63863

605
0

9.935171
0.022838
-0.005682
-0. 009894
-0. 009894
0.009893

10. 000000
-0.011912
-0.009894
4 . 977356
-0. 008772
6 .340084
23.148100
17.310225
7.371138
9.285980
5.917027
4 .443624
2.149575
5. 713890

13 .279972
4 . 873451
0. 001391

-0. 009894
2.203963
7. 084130

12 . 854989
2.388149
2.687114
3.545574
3. 970054
1.628238
0.633600
6 .368472
4 .858951
-0. 002186
-0. 009894
2. 888294
0.210309

10.339272
6.463504
2 .402970
4 . 863436

-0. 004666
-0. 009894

OCOOGC



-

Svnc- * 69892

Cs-ryover -C OQ27C501

Baseime -C OC33265*

"*Hase~rr.e' ^C OC332654 '
Cal 0. C OC332S02

O0952C75

- -C 0033255^

32 3AY2B C C23-E75

T2C35SA

DA~2E - C-9E3C2

0 0-97056
-.cs .̂s. DAV<~ " •"-???•

-05*9 3A^C '. 62329

-C55- DAYC: -..65-69

'b r̂s'e'sV DAYC'. "-c.bb9fe-.2is
>r2665 DAYC 3 39067

'-.2566 DAYO; 2.22C77

^0590 O=:
~059- DAYC C 329963

3
C

:cv

C 9-c 533-t

'C0593OAYC-2 -C35E-

'-06fS DAYO C 30*225

' C6 ' C DAYC 0 6766-*

"25-3 DA^C C 655326

^CB -C OC:69*9

uig -0 OC33265-6

7**2636 DAYC - 2037^

-. DAYO -2 65678
ccv:

O C G O G 1



•ile r.air.e: C:\FLOW_4\10125
:£-e: October 12, 1525

57.RS7

C ~ e -

-

J

~

3
~
—
r
~

_ j
_ _

12
__ ̂
14
1 5
16
~ "7

1 £
1 =
1 ~
21
2 2
23

*/

2 5
27
2 5
25

^ __
- 4

- .:
:~
i ~
I -
3
~- -
~. c

4 3
41
42

44
T ~

4 6
4 ~
48
' =

g/
^̂ .

:2
: ̂
E4

" a 'c c r :

: Cup

0
0
0
0
1
2
0
0
"̂

J.

61
62
63
64
65
66
67
68
65
70
3
1
0

71
72
73
74
75
76
77
78
75
80

—j.
0

61
62
63
64
65
66
67
68
65
SO

_*,

1
0

51
52
53
54

NVW

K'ame

Sync
Carryover
Carryover
Baseline
Baseline
Cal 0
Cal 1
Blank
Baseline
I CV
IC3
12031 DAY26
12032 DAY28
12033 DAY26
12034 DAY2 8
12035 DAY26
10546 DAYO
10547 DAYC
10548 DA.YO
10545 DAYO
10550 DAYO
CCV
CC3
Baseline
10551 DAYO
10552 DAYO
12664 DAYO
12665 DAYO
12666 DAYO
12668 DAYO
12671 DAYO
10565 DAYO
10550 DAYO
10551 DAYO
CCV
CC3
Baseline
10552 DAYO
" 0-53 D-V0
10603 DAYO
10610 DAYO
10615 DAYO
12611 DAYO
12612 DAYO
12613 DAY 0
12614 DAYO
12622 DAYO
CCV
CC3
Baseline
12636 DAYO
12635 DAYO
12640 DAYO
12641 DAYO

Type

SYNC
CO
CO
R3
R3
C
C
U
."i..̂
Tj
_•

•j

7J

;J

J

u
u
TJ

'̂

U
u
l/'
î '
?v3
u
'w'
•j
"J
u
U
U
TJ
u
U
u
U
•Tv —

u
TJ

U

U
u
ij

'wi

u
j
"J
j
:j
R3
j
U
U
U

Dil Kt

j_
J.

i
i
1
*
1
1
1
1
1
*
1
1
1
1
1
1
1
_•.
_!.

1

1

1

1

1

^1

1
-.

->. 7
.

• - i
_j_

1

J_

J.

-
"

J_

J.

J.

1
"l

J.

_1

"l

1

1

*!

^
J.

-

-.

1

1

T.

1

1

1
-j

1

1

1

1
-,

1

1

1

1

"l

1

*!

1
"i
-i

1
-,

1
1
-,
*
*i
-,

1
-,

1
1
1
1
1
-(
1
1
1
*i

1
1
1
1
1
1
-i

1
1
1
1

•ieicr.- Ca

- 564454
2027

72
0
0

766
1151801

-713
0

563210
-185
3327
3053
3365
2666
2652

131553
516340
3SS6SS
187252
320612
563248

152
0

151736
20054
-655

350750
256066
24824
62076
41323
56522
36378
562782

775
0

102126
"^ L ~ ̂  Q"3

35412
101344
15104

456576
52423
56667

141727
22778

55S331
168

0
136283
51032
73388
306520

Ic. (rng/L)

4 . 636325
0 . 014281

-0. 002705
-0. 003327
-0. 003327
0. 003326

10. 000001
-0. 003521
-0. 003327
4 . 888124

-0. 004533
0. 026174
0. 023167
0. 025855
0. 012631
0. 015706
1 . 135205
4 .46105S
3 .468033
1 . 623251
2 . 762507
4 . 868451

-0 . 001662
-0. 003327
1. 661S6S
0. 171151

-0. 005012
3.330665
2 . 220768
0.212270
0. 705502
0.355616
0 . 505543
0. 325583
4 . 864464
0. 003405

-0. 003327
0. 543034
7 i n ~ =- 7 P£. • J. \J ~ ~f t C

0. 304225
0. 876840
0. 127545
4 . 326776
0 . 712516
0. 655326
1 . 227565
0. 154457
4 . 854431

-0. 001652
-0. 003327
1.203735
0.767261
0. 634042
2 . 658772

OCOOG



c z ~ ~ c
- C A *: C
c c 5 c c

*

j

c.

-
X

AoscrEar.ce (u;Au. (E--D6J

; £ c c 5 c c c o c o o o
D C C C C C £ C C C C O C

*Sync: 9 92341 ~"

Carrvcver 0. 135034
-»u

Carryover O.OO446974

~*aasei.ne O OOO747977

"^Baseline: 6.OOO747977 :

— "~~" *Cai 1: 1O

f" J3iank -C OO567423

—.Baseline 0 OOC747977 —

-; • "" *ICV: 100668

' — » ~~
LCS: 5.24638

DAY1O O O769294

5:-T.06934
'12547 HA DAY: D 2 49364

"=T *1~2547 CT DAY 1C. 2 6072

.88296

'12548 C~ DAY1O: 4.14Q85

12S49 HA DAY1O: 0.563331

12550 P«A DAY1O: 0.4O52C1

^^2550 CT DAY10: 1.6TO53

'CCV 5 3644

O

R>

3
O

. _ 3

CCB -0 0117489

"BaseOrve: O.OOC747977

MA DAY-! Oj P.73_4_7_O_3_

'. 2551 CT DAYlO: 186646

1K2552 HA OAY-0: 0 49769

13552 CT DAY 10: 0 551202

125»9 HA DAY10: O 7273'6

* 12589 CT DAY1O 1.32283

'125SIO HA DAY1O: O.31O143

""•^VgC'Ct'DAYI 0" 6.~9~254Q7~ "

t~* 1*2691 HA DAY 1C: O O892O91

i CT DAY10: C 4559L38

CCB C 01C7743

Baseline 0 OOO747977

'-T2^92-HtA-DAYnC' O '2566-98

CT DAY 10 C 532669

72593 HA DAY 1O 0 0782791

—«
-12593-CT-DAY1O-0 442583 - ' ' '

HA DAY1O: O 716995

~*"26O9 CT DAY1O 1 41 C17

5-. 0 HA DAY1£L^X564305 - - -

610 CT DAY1O: 0 6844«

'12«15 HA DAY1O C 226924

J^ciS.CT PAYiQ:.0 609*21
'CCV 4 63933

'gCB: C 00188944

•Baseline O OOO747977
G U '0



Peak Table: ammonia

File name: F:\FLOW_4\1027S9C.RST
Date: October 2^, 1999
Operator:

£brfk Cup

1
2
3
B
B
6
7
8
B
10
11
12
- 3
14
15
16
17
18
IS
20
21
22
2 ~

f̂3̂
26
27
28
29
30
31
32
33
34
3 5
36
37
3
39
40
41
42
43
44
45
46
47
48

• ii -^

%*
B

2
0
0
0
0
1
2
0
0
2
1
3

91
92
93
94
95
96
97
98
99

100
3
1
0

101
102
103
104
105
106
107
108
109
110
3
1
0

111
112
113
114
115
116
117
118
119
120

3
1
0

LKS -? 7 ̂^ / ,-j-

Name

Sync
Carryover
Carryover
Baseline
Baseline
Cal 0
Cal 1
Blank
Baseline
ICV
ICB
LCS .
12546 HA
12546 CT
12547 HA
12547 CT
12548 HA
12548 CT
12549 HA
12549 CT
12550 HA
12550 CT
CCV
CCB
Baseline
12551 HA
12551 CT
12552 HA
12552 CT
12589 HA
1258S CT
12590 HA
12590 CT
12591 HA
12591 CT
CCV
CCB
Baseline
12592 HA
12592 CT
12593 HA
12593 CT
12609 HA
12609 CT
12610 HA
12610 CT
12615 HA
12615 CT
CCV
CCB
Baseline

DAY 10
DAY 10
DAY! 0
DAY 10
DAY 10
DAY 10
DAY 10
DAY1 0
DAY 10
DAY 10

DAY 10
DAY 10
DAY 10
DAY 10
DAY 10
DAY 10
DAY 10
DAY 10
DAY 10
DAY 10

DAY 10
DAY 10
DAY 10
DAY 10
DAY 10
DAY 10
DAY 10
DAY 10
DAY 10
DAY 10

Type Dil Wt

SYNC
CO
CO
RB
RB
C
C
U
RB
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
RB
U
U
U
U
U
U
U
U
U
U
U
U
RB
U
U
U
U
U
U
U
U
U
U
U
U
RB

1
1
1
1
1
1
1
1
1
T_
1
1
1
1
T_

1

1

1

1

1

1
1

1

1

1

1

1

1
-,

1

1

1

1

1

1

1

!_

1

1
T_

1

1

1

1

1

1

1

1

1

1

1

Height Calc. (mg/L)

1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1
n

l
l
l
i
i
i
i
l
l
l
i
i

1826754
24722
685
0
0

-276
1840854

-1182
0

1853145
-367

S65717
14025
196727
458S76
479846
346513
762189
103571
178661
74460

296360
S87444
-2301

0
135120
343845
91487

101338
133761
243394
56959
170229
16286
63796

861614
1846

0
47120
57926
14273
81341

131861
259474
103750
125867
41639

112056
853959

210
0

'B
0
0
0
0

-0
10
-0
0

10
-0
5
0
1
2
2
1
4
0
0
0
1
5

-0
0
0
1
0
0
0
1
0
0
0
0
4
0
0
0
0
0
0
0
1
0
0
0
0
4
0
0

.923410

.135034

. 004470

. 000748

.000748

. 000749

. 000001

.005674

. 000748

.066763

. 001244

.246381

.076929

. 069342

.493840

.607204

.882956

. 140845

.563331

.971210

.405201

.610535

.364398

. 011749

. 000748

.734703

. 868462

.497690

.551202

.727318

. 322828

.310143

.925407

. 089209

.455918

. 680911

. 010774

. 000748

.256698

.532669

. 078279

.442583

.716995

.410171

.564305

.684440

.226924

. 605421

.639331

.001889

.000748

OOOOG4
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Cal 1:10
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Peak Table: ammonia

File name: F:\FLOW_4\102799D.RST
Date: October 2^, 1999
Dperator: LKS

Cup Name Type Dil Wt Height Calc. (mg/L)

1
2
3
3
3
5
7
3
3
10
11
_2
13
14
IS
16
17
16
IS
20
21
22
23
7

A^26
27
28
29
30
31
32
- j<

34
35
36
37
3
39
40
4 1
42
43
Jl /.

- ̂

46
47
48
43

«fcĵpar

2
0
0

- 0
0
1
2
0
0
2
1
3
31
32
33
34
35
36
37
38
39
40
3
1
0

41
42
43
44
45
46
47
48
49
50
3
1
0

51
52
53
54
55
56
57
58
59
60
3
1
0

Sync
Carryover
Carryover
Baseline
Baseline
Cal 0
Cal 1
Blank
Baseline
ICV
ICB
LCS
12611 HA DAY10
12611 CT DAY10
12612 HA DAY10
12612 CT DAY10
12613 HA DAY10
12613 CT DAY10
12614 HA DAY10
12614 CT DAY10
12622 HA DAY10
12622 CT DAY10
CCV
CCB
Baseline
12638 HA DAY10
12638 CT DAY10
12639 HA DAY10
12639 CT DAY1C
12640 HA DAY10
12640 CT BAY10
12641 HA DAY10
12641 CT DAY10
12546 10/19
12547 10/19
CCV
CCB
Baseline
12548 10/19
12549 10/19
12550 10/19
12551 10/19
12552 10/19
12589 10/19
12590 10/19
12591 10/19
12592 10/19
12533 10/19
CCV
CCB
Baseline

SYNC
CO
CO
RB
RB
C
C
U
RB
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
RB
U
U
U
U
U
U
U
U
U
U
U
U
RB
U
U
U
U
U
U
U
U '
U
U
U
U
RB

1
1
1
1
1
1
1
1
1
1
1
-,

1
J_

1
1
1
1
T_

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
T_

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

T_

j_

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
T_

1

1

1

1

1

]_

1

1

1

1826142
27244
682
0
0

495 '
1827302

-843
0

1846458
-1194

953538
52528
139074
104208
82175
76598
136397
76058
195324
60178
132205
998932
-1003

0
166841
172681
146620
64895
76847
55300
315631
309039
256130
1136070
982623

-81
0

754658
304925
400111
276030
35264
119406
152816
96616

289S12
555099
916593

133
0

10
0
0

-0
-0
0

10
-0
-0
10
-0
5
0
0
0
0
0
0
0
1
0
0
5

-0
-0
0
0
0
0
0
0
1
1
1
6
5
-0
-0
4
1
2
1
0
0
0
0
1
3
5
-0
-0

.004595

.147761

. 002375

.001356

.001356

.001355

. 000000

.005968

. 001356

. 104847

. 007889

.250472

.286144

.759838

. 569004

.448412

.417885

.745184

.425879

. 067707

.328016

.722242

.466417

. 006847

.001356

.922760

.943775

.802235

.353831

.419249

.301318

.726184

.690103

.400515

.216682

.376822

. 001796

. 001356

.129107

.667588

.188566

. 520385

.191653

.652191

.835053

.527453

.585416

.036863

.026368

. 000630

. 001356

OC OOGG
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me -0 OOC788562
ICV: 9.96<12

LCS: 5.T772

-26-1 10/2C 2.89305

-56-2 1O/2C 0 62259*

76378"

-0.-20: 0 992*65

C 10*5*

1259C HA -O.-2O: 0.3*6856
»,J

-259: HA 1C/2C: 0 3397*3

CCV: 5.*5582

CCB -C OOO288971
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Peak Table: ammonia

File name: E:\FLOW_4\102799E.RST
Date: October 28, 1999
Operator: LKS

Cup Name Type Dil Wt Height Calc. (mg/L)

1
2
3
B
B
6
7
8
B
10
11
12
13
14
15
16
17
18
19
20
21
22
2^

\)Lj

B|̂

26
27
28
29
30
31
32
33
34
35
36
37
B
39
40
41
42
43
44
45
B

M>

1
2
3

2
0
0
0
0
1
2
0
0
2
1
3
61
62
63
64
65
66
67
68
69
70
3
1
0

71
72
73
74
75
76
77
78
79
60
3
1
0

81
82
83
84
85
3
1
0

c Cup

2
0
0

Sync
Carryover
Carryover
Baseline
Baseline
Cal 0
Cal 1
Blank
Baseline
ICV
ICB
LCS
12609 10/19
12610 10/19
12611 10/20
12612 10/20
12613 10/20
12614 10/20
12622 10/20
12589 HA 10/20
12590 HA 10/20
12591 HA 10/20
CCV
CC3
Baseline
12692 HA 10/20
12593 HA 10/20
12609 HA 10/20
12610 HA 10/20
12615 HA 10/20
12664 HA 10/20
12664 CT 10/20
12665 HA 10/20
12665 CT 10/20
12666 HA 10/20
CCV
CC3
Baseline
12666 CT 10/20
12668 HA 10/20
12668 CT 10/20
12671 HA 10/20
12671 CT 10/20
CCV
CCB
Baseline

Flags

SYNC
CO
CO
RB
RB
C
C
u
RB
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
RB
U
U
u
u
u
u
u
u
u
u
u
u
RB
U
U
U
U
U
u
u
RB

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
T_

1

1

1

1

1

1

1

1

1

1

1

1

1

1

• 1
T_

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

T_

1

1

1

1

T_

1

1

1

1

1

1

1827617
25041

756
0
0

288
1827253

-47
0

1820698
474

946075
19572
214916
528736
113899
143349
181478
19245
107284
63518
62219
996983

91
0

133525
367392
2840

256203
15254
3156
15207
327542
245075
41388S
996484

423
0

158879
104857
110728
34611
55855

1010641
6481

0

10
0
0

.-0
-0
0

10
-0
-0
9
0
5
0
1
2
0
0
0
0
0
0
0
5

-0
-0
0
2
0
1
0
0
0
1
1
2
5
0

-0
0
0
0
0
0
5
0

-0

.001991

.136264

.003350

.000789

.000739

.000787

.000001

. 001044

.000789

. 964125

.001807

.177200

.106333

.175473

. 893049

.622594

.783781

.992465

.104540

.586392

.346856

.339743

.455823

.000289

.000789

.730012

.009997

.014754

. 401440

.082697

.016483

. 082443

.791890

.340539

.264477

.453096

.001527

. 000789

.868775

.57310S

.605241

.188643

.304911

.530580

.034681

.000789
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Sediment Characterization

Client: Menzie-Cura & Assoc. [ Project: 99033 BTR: 3615
sediments distributed to test chambers (100 mL homogenjzed_sediment):

. H. azteca acute test: 10/6/99/5
• C. tentans acute test: 10/6/99
• H. azteca chronic test: I o//%k°\
• C. tentans chronic test: tOk"4&,

_
SAMPLSS ^Cr-C* t^

1 3 S"S I ; i fa A % /e, \js

, 125-4" ,̂

Sample
Number
12546

12547

12548

12549

12550

12551

12552

LCS

porew
PH

6,9

^r-O

T--O

^.0

•?-o

^-0

î

porew
H2S

porew
Amm

'Z-S~VZ-, (1 S~~~93, /ZC 0 ?J (

Sediment Visual Characterization
\/ iscCUS mud, /^o overly JOG tt/o+er

Oqo.d,finpnnUd.m^^«!j^-
/-e îo •' <^w ur. D /e QQs-trSpocts

iiouidwud QQStropa^r fresco *-; r€/7?o^UI7 J J Dioje viJ/6/e /o/c, 77n

Co^i mud, pme rutdies , sane1 ov^riv/mq wa+er
' J

<&H jooud (AJitno-v/erlN/iAj UJai-e^
J ' p.ne rtJULdies

SoHmucl uJi-faChf?r\y>na Wfl-fer*

EPA artificial control sediment (77% med. and fine sand;
17% kaolinite clay; 5% 0.5 mm-sieved peat; 1% CaCOS).
Stored dry, then hydrated prior to addition to test chambers.

1

/<y
•4

Extract porewater, measure and record pH, decant and preserve sulfide and ammonia
, samples.

Entered by: ^Jfa Date: iQ)(b|C|q

Reviewer: C~
Laboratory: Aquatec Biologica/Scî nces, South Burlington, Vermont



Sediment Characterization

Client: Menzie-Cura & Assoc. | Project: 99033 BTR: 3622 / 3629
Date sediments distributed to test chambers (100 ml_ homogenized sediment):
• H. azteca acute test: 10/7799* \^\\/^ :TG- ~^^ (̂ JJUL* **,-*•!-)
• C. tentans acute test: 10/7/99
• H. azteca chronic test:
• C. tentans chronic test: to/s/q^ .' ffrSi'J- , i&S :̂? ; l^^nQ "Tfr\^ / ^ ^ / -

c.t.
Sample
Number
12589

12590

12591

* 12592

12593

12609

12610

12615

LCS

porew
I pH

*?,!

(o 1 1

C?r9
— j .

-9-, 6

?vf
-^7 ̂

7 - -̂ -"l

porew j porew •
H2S j Amm ; Sediment Visual Characterization

! &}*&** w&L> s&*^£ usrf^ «shVJLs a
i i -J t y î

z:^S\^e^f'
fJJi.bA^ '̂V <2c î £§P i/d- PiA^ifi (A-n"rU \rf a , o^Tv-t

' \ • f * i A * /7

r r t
ici.V, 'IV^^JK 7vuj4 L6ltU. jiH^c v^Q, o^adhe

ib^3Ll> U'i'iA '̂U Au«3l i^/ptfTcliiilv»-4iVlfi_o<^c
1 . . < l , . « - > ' / |

» lUl C^ Mt i O t̂TUj"k /^jokjC^j V?€_ Ivyjjî y ULillM

'ill U - -ff • f I * fv^ajfej^v*
lAt-i D-''t!nJ"»»^ V/'C'1'"̂  HVLCV/' O>Ui5 îU-C rbuiri

i ' -JL^̂

i

!

!

i :
:EPA artificial control sediment (77% med. and fine sand;

; 17% kaolmrte day; 5% 0.5 mnvsieved peat; 1% CaCOS).
Stored dry. then hydrated prior to addition to test chambers.

Extract porewater, measure and record pH. decant and preserve sulfide and ammonia
samples.

Entered by: Date:

Booocal
hasurvwt.doc

Soutn 3u*igton. Vernort OC0073



Sediment Characterization

Client: Menzie-Cura & Assoc. | Project: 99033 BTR: 3629/3633
sediments distributed to test chambers (100 ml_ homogenized sediment):

H. azteca acute test: 10/8/99
C. tentans acute test: 10/8/99
H. azteca chronic test:
C. tentans chronic test:

Sample
Number
12611

12612

12613

12614

12638

12639

12640

12641

12622

LCS

porew
pH

•£,?

^•7
~r̂
~ts
^(c

73

•7.3L
~?^

porew
H2S

porew
Amm Sediment Visual Characterization

black- 'Yvu*(£- ^/^a-? Ufbeir

Fme. Broon mud

Sbf-f #>0^ /nuc/

Stiff BfOu/l niit<^

Sbfr Broun mu4
$t>cids r leases en -top 4 Uirouah <oat
Cohes.ve^u.c( x d '̂'1^
54icfe5 1- leaf l»t4e^

^/H -VV^iCk^ nnû

&>&• r̂ouun wad

EPA artificial control sediment (77% med. and fine sand;
17% kaolinite clay; 5% 0.5 mm-sieved peat; 1% CaCOS).
Stored dry, then hydrated prior to addition to test chambers.

Extract porewater, measure and record pH, decant and preserve sulfide and ammonia
. .samples.

Entered by: 3^G^ Pate:

Reviewer: Date:
Laboratory: Aqualec Biological Sciences, South Burlington, Vermont

hasurvwt.doc
H /"< f] O "7 4



Sediment Characterization

Client: Menzie-Cura & Assoc. Project: 99033 BTR: 3641
Date sediments distributed to test chambers (100 ml_ homogenized sediment):
• H. azteca acute test: 10/9/99
• C. tentans acute test: 10/9/99
• H. azteca chronic test:
• C. tentans chronic test:

Sample
Number

porew
PH

porew
H2S

porew
Amm Sediment Visual Characterization

12664 nut.

12665

12666 fln£ .

- 126C7 ^^

12668

LCS

artificial control sediment (77% med. and fine sand;
17% kaolinite day; 5% 0.5 mm-sieved peat; 1% CaCOS).
Stored dry. then hydraled prior to addition to test chambers.

Extract porewater. measure and record pH. decant and preserve sulfide and ammonia
( samples.

Entered byr"^^ Date: / 0/9

CJ Dale /T-//</<5^r
Laboratory Aojatec Btjiogal Soe/ees. Soutfi Strtngfon. Vemwrt O

hasurvwl.doc

CO u



Preparation of Formulated Control Sediment
for

. Freshwater Sediment Toxicity Tests

Procedure based on EPA/600/R-94/024

Batch No. v o /M Preparation Date^c/H'Asf Prepared by:

Percent
Ingredient _ Amount (g) _ composition

Fine sand 1848
Medium sand 924 (1

Kaolinite clay 612 17

Blended and OJ3 mm sieved
Canadian sphagnum peat 180 5

CaCOS 36 1

Total 3600 100

Store well-mixed and dry in a sealed Rubbermaid box. Label by batch number.
Store copy of this documentation in project file. Store original in Sed/Water
preparation notebook.

Hydrate to a cohesive sediment consistency before use.

Aquatec Biological Sciences, South Burlington, Vermont sedprep.doc
O C 0 0 7 G



, DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of October 3, 1999

ACTIVITY /DAY | Sun ! Mon i Tues I Wed. j Tnurs. Fri. Sat.

Prior to noon fill reservoirs
(11)

Noon delivery cycle

• «*«rt««s*is' /
A f~— -» *r

* f>cecfles fio**mc.7 | ̂ f

/ : / i ̂ /
V/" y ^
y y \ y

v \ y i x/
i \S \ *s \ J

\s^ \ "*-' ' J

• Oeaker screens dear, flowing" ^f \ss ^ ^^ *^ ' -^ " - ^ • ^

• O'au'̂ ge to waste o& ^^

* enocy wesie bocnets^

y . y, ^
^ y y

\/ f \/ f /
\s \' \ I/

Test monitoring

V yy y
cvc* tor flcJCr^ organama v J

v i/

Additional activities

xSmertwW y 1 y
Corrective Action /
Comments ;

: I

Initials/Date J^ 7^ '<>p /-/V" -

j i
I :

—-I-? ^v a^^
Procedure: AJE operating systems listed above must be checked on a daily basis when sediment toxicrty
tests are in progress. Corrective action must be taken whenever appropriate. Document corrective
action on tfiis form. If project-spectfic documentation is requires, wrrte a brief description (on Project
Documentation form) and include wit" trie lest data sacKaae
Comments:

Reviewer ̂ J____ Date.
Laborjtoy Aou»ec Bctogc* Soerxes Sou^ Sirtngior. Ven-xxt



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of October 10, 1999

ACTIVITY / DAY Sun. Mon. I Tues. Wed. Thurs. Fri. Sat.

y
Prior to noon fill reservoirs
(1L) / / / y \s y v/
Noon delivery cycle

• splitter boxes filling?

• syringes filling?

• needles flowing?

• beaker screens clear, flowing?

• drainage to waste ok?

• empty waste buckets?

I/

^/
./

S

*4
/YV

s
^
\s
</
\s.
V'

V
V
\i

V̂
,/

•/
/
y ,
</,
^/
V

^
/
\^
v ,

^ s
V

^
L/
y

^

Ŝ

S

Ŝ
S
/
y/

Test monitoring

test temperature ok?

D.O. ok?

check for floating organisms

feeding completed?

V

v

\/ *z
v/

Additional activities
Prior to midnight fill reservoirs (1 L)

Check sediment water supply

V •/
V N/

Corrective Action /
Comments

Initials/Date ^ohV 1 o I?
/\ *^^**
^S 1 „ /w\

^0 TfiiH- ^^//cr fo^-

Procedure: All operating systems listed above must be checked on a daily basis when sediment toxicity
tests are in progress. Corrective action must be taken whenever appropriate. Document corrective
action on this form. If project-specific documentation is required, write a brief description (on Project
Documentation form) and include with the test data package^
Comments:

Reviewer Date
Laboratory. Aquatec Biological Sciences, South Burlington, Vermont

seddelfw.doc

0 O'J ̂ U
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DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of October 17, 1999

ACTIVITY /DAY ! Sun

Prior to noon fill reservoirs : /
ML) i

Noon delivery cycle

* \^Ttf ^ungf̂  fifeM** ' \yX

Mon Tues. Wed. Thurs.

/

s

v

*x

v/

/

\/.

Fri. j Sat.
X

*^ s

y

•/

i/ ! vX-
• s-.-nges fiding? ^/^ ' ^/ \/ vX ̂  »X^ i ix [ ^/X

• netdes flowng"5 i ^X

• Deeter screens dear, flowing" v^X

• s-wage to waste otr? ^

• ernocj waste bueketsl̂ yĵ  , /*/

^x
I/
S s

\x
vx

\X^

' \^

i//
v/

^ *xS^
XiXV

îX

iXX,

^s
s
v/ x

i/v7 iv/ tX'

Y^X"

lXx
yX

./ v^^

Test monitoring V^X^

• leK^moefaureol̂  i V/ i ̂  i I/' u/" . v/^ j vX

• ; c «? i ix.
! X^

_T*C» *t» tk**&"̂ J U 5J*kS*T* | \f ^

/
^ / ,̂

/
~ jf

i/S

yX^

vX

V/x

• JeeeSng eanrt«te«f? ' \/ | >/ (7) t/ ; ^/^ ^ 3 ^

Additional activities

^cr 5c j.uO'U ît fifl nesef̂ ors (1 L) ^^ | s^
^r S f \^^

/ /
^

S'

tX^

iX"

X* y

\/ \/ \ V . \ \//
-t*e*$«iinert ««er suppty ./ ^X j ./ j / \ S \ V

v/
iX

""

Corrective Action / ;
Comments i

Initials/Date I" Oif^"

!

^^4 "^!r ̂  !T^ p^r f^5
Procedure: All operating systems listed above must be checked on a daily basis when sediment toxicity
lesls are in progress Corrective action must be taken whenever appropriate Document corrective
acJior on sn:s form, if project-specific documentation is reajres. wnte a brief description (on Project
Docjmeraation form) and include with the test da',a packaoe

Cojnrrtients: C.+s*7>^ /"//t«.c T-CIT Zfr LJ?S *.tr( ^d. c^
<Sf/f~-r ^ GfOt?nnr^ J/iri,-7X>

* •

if j ^ (-^ x-/ — fc/,^ s^^/ j^7

^^ _ / ^^^
' 4/ •

_
Sdogcatl Soencas Socth S*xtngJor.

__

CCOC-79



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of October 24, 1999"

ACTIVITY / DAY Sun. Mon. Tues.

Prior to noon fill reservoirs
(1L) v7 / N/

Wed. i hurs. Fri.
/ .»

^
v/ /

Sat.

v/

Noon delivery cycle

* splitter boxes filling?

• syringes filling?

* needles flowing?

• beaker screens clear, flowing?

• drainage to waste ok?

\/

\/

Ss
v//
A/ /

• empty waste buckets? | y V

\/

•/
\/

\f f

" Y

v[ ^

V"
s
\s
v/

x

/

V
/^

/

\/

\/
\/ ',
\/

>
>/

x^
\t

\x
v/
\X
\/^

j
V/l v^

V
^
\s,
^ /

s V
/

f

i/

^/
vX
^/
iX/

X /
/ \/

Test monitoring

• test temperature ok?

• D.O. ok?

• check for floating organisms

• feeding completed?

V^

_^- ,

^ ,v/

^,
^
sf
V

V
• —
s

V
^rV

s I (/

v'
v r̂

/
v/

vX
v/y
v^y

^
S
i/

Additional activities
Prior to midnight fill reservoirs (1 L)

Check sediment water supply
sX
\x \/,\x

V
/

iy f
vX v̂ \x

xX"
N/<
v/

Corrective Action /
Comments

<;

Initials/Date

^

K\^
f^

^oî

X

)0l3? ^^ î fc

Procedure: All operating systems listed above must be checked on a daily basis when sediment toxicity
tests are in progress. Corrective action must be taken whenever appropriate. Document corrective
action on this form. If project-specific documentation is required, write & brief description (on Project
Documentation form) and include with the test data package. ^^^^^

Comments:

Reviewer'
LaboratoryT^quatec Biological Sciences, South Burlington, Vermont CO 050



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of October 31,1999

| ACTIVITY /DAY | Sun Mon. Tues. Wed. | Tnurs. j Fri. j SaL |

X

1 Prior to noon fill reservoirs ! . /
(1L, \ V / / / X I X " v/l
Noon delivery cycle

$pfc»r Scares Mng? 1 vX

needles ftawng?

aeafcer soeerts dear, fto.nog-' J '\/ \/

efvff nets? Vfv / ! / S\7

Test monitoring

• tes: temperature ok' \/ . */ s- i \S

• 3.C. «*»

• &*» for fioacv<s Ofganams

• ieednc ewnotetetf5

y .'

i \y/.i/
\/ i -^ — \/ i ^x j ^ \ ^

iX i — I ^ , : — ,
•^ i uX X vX ; ^ j ^ i vXy
\A , X ^ ^ ! uX iX

Additional activities

Pror »o rrion^W fit reservoirs (1 L. v/
Ctiecx seOiment water supply

Corrective Action,
Comments

I rt cats/Date

Procedure: Alt operating systems listed above must be checked on a daily ssss wher. sediment toxicity
less are in progress. Corrective action must be taken whenever appropriate. Document corrective action
on this form. If project-specific documentation is required, write a brief desertion (on Project
Dooiirtereation form) and inciuae wfth the test data package.

Date

Aquatec Sotogical Soences Sooth Surtngton. Venron; n r.
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Reference Toxicant Control Chart
Chironomus tentans

in Potassium chloride (g/L)

Organism

Test Test Age 96-Hr.
Number Date (Days) LC50
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Chironomus tentans Chronic Survival, Growth, Emergence
and Reproduction Toxicity Tests
Conducted on Sediment Samples

from the Solutia Site, Sauget, Illinois

Reference BTRs 3615, 3622, 3629, 3633, 3641, 3643

Prepared for:
Menzie-Cura & Associates
1 Courthouse Lane, Suite 2

Chelmsford,MA01824

Sciences

Prepared by:
Aquatec Biological Sciences

75 Green Mountain Drive
South Burlington, Vermont

December 1999



Aquatec Biological Sciences

Sciences
I Natural Resone «B ̂ ^^ .̂̂

BTRs 3615, 3622, 3629, 3633, 3641, 3643

PROJECT: 99033

! have reviewed this data package, which was completed under my supervision This data

package is complete, and to the best of my ability, accurately reflects the conditions and the

results of tbe-ceported tests

John VTp&vlllTams Date
Toxipty Laboratory Manager

I have reviewed and discussed this data package with the responsible laboratory manager.

Based on this review, the data package was. to the best of my knowledge and belief.

conducted in accordance with established company quality assurance procedures.

) C
d DoPhilip Downey. Ph.D Date

Director J

75 Gneen Mountar Drve Scxr^ Bunrxror.. VL C5£03 Tel: 8C2.850.1638 Fax: 802658.3189
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EXECUTIVE SUMMARY

100.5CT Midge. Chironomus tentans Chronic Survival. Growth,
Emergence, and Reproduction

Conducted October 19 - December 14,1999
for Menzie-Cura & Associates
Solutia Site, Sauget, Illinois

Laboratory
Sample ID

12546
12547
12548
12549
12550
12551
12552
12589
12590
12591
12592
12593
12609
12610
12611
12612
12613
12614
12622
12638
12639
12640
12641
12664
12665
12666
12668
12671

Client
Sample ID

BTOX-C-1

BTOX-C-2
BTOX-C-3
BTOX-D-1
BTOX-D-2
BTOX-D-3

Laboratory Control
BTOX-B-1

BTOX-B-1 (DUPE'
BTOX-B-2
BTOX-B-3
BTOX-M

E-1 Dead Creek
E-2 Dead Creek
E-3 Dead Cree*
BP-1 Borrow Pit

BP-1 Borrow Pit (DUPE)
BP-3 Borrow Pit

Laboratory Control
BP-2 Borrow Pit

F-1 Dead Creek Section F
F-2 Dead Creek Section F
F-3 Dead Creek Section F

Prairie DuPont Creek
Prairie DuPont Creek 2

Reference Cree*
Laboratory Control

Ref 2-2 Ref Borrow Pit

Day 20 Day 20
Mean Mean Ash Emergence

Survival Weight Proportion
(%) (mg) (%)
Acute Toxicrty
Acute Toxicity
63 3.186
Acute Toxicity
31 0.937'

42*

81 2.679
Acute Toxicity
Acute Toxicity
Acute Toxicity
52 2 244
40 2.216
54 2501
Acute Toxicity
G-

0*
0-
5*

46 2959
Acute Toxicity
Acute Toxicity
Acute Toxicity
Acute Toxicity
Acute Toxicity
59 3074
Acute Toxicity
65 2.S23
Acute Toxicity

—
—
56
—

2*
10-
50
—
—

—

52
54

42
—
r
5'
8*
14*

45
—
--
—

—
—

13*
~

69
—

Mean
Eggs

Hatched/
Female

—

—

526
—

0*

298
130

—
—

—

302

430
576

—
0*
0*

127*
106*
554

—
—

—
—
—

249
—

354
—

Mean
Days

Survived,
Female

—

—

2.4
—

0.8*
0.6*
2.8

—
—
—

2.5
3.6
3.5

—
0.6*
0*

0.3*
0.8*
3.1
—
—
—
—
—

1.1*
--

3.6
—

Mean
Days

Survived,
Male

—

—

3.7
—

0*
1.1*
4.5

—
—
—

3.1
4.1 -
2.4
~
0*

0.7*
0.8*
1.2*
4.9

—
—
—

~
—

1.4*
—

4.3
—

- * " ~e Tespepse Sara were sta::st'ca"> s :- *ca"i
ip < C Q5>

- //nen a statistically significant 'er_::o" •" s-*v.^a .-.as ce:ecled mea~ as-
»~ Acperxinc A

:*.e correspond ;nc arora'cTv control sediment

dry weight data were only



INTRODUCTION:

Samples were received for toxicity testing at Aquatec Biological Sciences of 75 Green Mountain

Drive, South Burlington, Vermont. The results of the following tests are reported:

Client: Menzie-Cura & Associates
Facility/Location: Dead Creek / Sauget, Illinois
Initial Sampling Date: October 4 - October 9, 1999
Testing Dates: October 19 - December 14, 1999
Tests Conducted: Midge, Chironomus tentans, Chronic Survival,

Growth, Emergence, and Reproduction

METHODS:

Toxicity Tests

The procedures followed in conducting these toxicity tests were based on draft methods

described by the USEPA (EPA 600/R-98/XXX [new number pending]). Test conditions for

Chironomus tentans are listed in Table 1. Testing was completed in three separate groupings

based upon chronological sequencing from the time of sediment collection. The objective for the

test groupings was to complete the 10-day acute tests prior to expiration of a project-specific 14-

day sediment storage time so that subsequent chronic toxicity tests could be started within a 14-

day time frame. The acute toxicity results were reported separately (Aquatec Biological

Sciences, December 1999).

Sediments were loaded into beakers for chronic testing within one day after completion of the

acute toxicity tests, therefore, the objective of starting all tests within 14-days from the time of

collection was accomplished for all samples. Chronic toxicity testing for the first testing group

was initiated on October 19, 1999. The second testing group was initiated on October 20, 1999.

The third testing group was initiated on October 21, 1999. A laboratory control (artificial

sediment) was included with each testing group. Midge larvae less than four hours old were

obtained from Aquatec Biological Sciences in-house cultures. Chronic toxicity tests were ended

(on an individual sample basis) following seven days with no observed emergence. Overlying

water was renewed either automatically or manually. For those samples/replicates renewed

automatically, the renewal cycle was programmed for midnight and noon of each day. For



samples/replicates renewed manually the renewal cycle was performed at approximately 7:00

am and 7:00 p m. daily. Documentation of renewals and renewal system checks is located in

Appendix C

Sediment Preparation

The samples were stored refrigerated and in the dark whenever they were not being used in

preparation for testing. Sediments distributed in test beakers were examined for the presence of

indigenous organisms which were removed when observed. Also, large pieces of vegetative

material (e.g.. leaf litter, sticks, grass) were removed if observed. Qualitative observations

regarding the sediment type and indigenous organisms removed were recorded. The laboratory

control sediment (artificial sediment) was prepared following formulations specified in the USEPA

protocols and then hydrated prior to d'stribution to test chambers. Sediments were then

distributed to individual replicate test chanbers. overlying water was added, and the overlying

water renewal system was activated The unused portion of each sample (in the original sample

container) was returned to refrigerated sto'age

During acute toxicrty testing indigenous chironomid larvae found in Sample 12592 (BTOX-B-3)

confounded the acute toxicrty assessment Prior to loading this sediment into beakers for the

chronic toxicrty test the sediment was sieved through a 03 micron Nitex mesh screen to remove

indigenous chironomids

Statistical Analyses

Statistical endpoints included survival and growth (as measured by mean ash-free dry weight) of

midge larvae, evaluated on Day 20 At the end of the test, proportion emergence, reproduction

(mean number of eggs per female), and mean number of days male and female flies survived

(after emergence) were evaluated

Statistical comparisons were performed against the concurrent laboratory control. In some

cases, where the mean laboratory control response was numerically less than or equal to the test

sediment the test samples were judged tc be non-significant. If complete mortality was observed

in any sample, the response was considered to be significant Statistical significance for any

sample was based upon the most sensitive endpoint observed



An F-Test was performed to test for equality of variances between each sample and the

corresponding control for each endpoint examined. Proportion surviving data were transformed

(Arcsin square-root) before analysis. If variances were not significantly different, paired T-Tests

with equal variances were used to determine whether there was a significant reduction in the

mean response relative to the corresponding control. If the variance between a sample and

control comparison was significantly different, paired T-Tests adjusted for unequal variances

were used to identify significant reductions in the response.

PROTOCOL DEVIATIONS:

At the Day 20 assessments of survival and growth, some pupating larvae and post-emergent

body casts were found in some test replicates. Day 20 survival totals were established by

combining larvae, pupae, and the number of body casts present. Day 20 growth assessments

(ash-free dry weight) were based upon surviving larvae only.

Replicate J of Sample 12551 (one larva surviving) had an apparent weighing and was excluded

from the data analysis.

On occasion, the number of days that emerged flies survived was not recorded due either to

escapes from emergence traps or oviposition chambers, accidental injury, or a laboratory error in

recording the number of days until mortality for individual flies. A list of the affected test

replicates is located at the end of Appendix C. For those flies where time-to-mortaiity was not

recorded, they were included in the emergence tabulations but were excluded from the days

survived tabulations.

RESULTS:

Summary result tabulations for the Chironomus tentans whole sediment toxicity tests are located

in Appendix A.

Group 1 Test Results: This group included Samples 12548 (BTOX-C-3). 12550 (BTOX-D-2),



12551 nBTOX-D-3). 12592 (BTOX-B-3). 12593 (BTOX-Mi. and 12609 (E-1 Dead Creek).

Sample 12550 (BTOX-D-2) had a significant reduction in Day 20 growth and also significant

reductions in proportion emerged and mean number of days male and female flies survived.

Sample 12551 (BTOX-D-3) had significant reductions in Day 20 survival and also significant

reductions in proportion emerged and mean number of days male and female flies survived.

Group 2 Test Results: This group included samples 12611 (E-3 Dead Creek), 12612, (BP-1

Borrow Prti. 12613 (BP-1 Borrow Pit duplicate), and 12614 (BP-3 Borrow Pit). Samples 12611

(E-3 Dead Creek). 12612. (BP-1 Borrow Pit). 12613 (BP-1 Borrow Pit duplicate), and 12614 (BP-

3 Borrow Pit) had significant reductions for all response parameters evaluated.

Group 3 Test Results: This grcup included sample 12655 (Prairie Du Pont Creek 2). Sample

12665 hac significant reductions in proportion emerged and mean number of days males and

females survived

Total Ammonia and Sulfide: Total ammonia concentrations were less than 25mg/L in porewater

and less than 5 mg/L in overlying water Total sulfide was not detected (<0.5mg/L) in any

porewater samples during the initial acute toxicity testing therefore, testing for sulfide in overlying

water was not conducted

QUALITY ASSURANCE:

A standard reference toxicant SRT tests were conducted with representative batches of

Chironomus tentans. The resulting LC50 values fell within control chart limits and were viewed

as being acceptable.



Table 1. Test Conditions for the Midge (Chironomus tentans) Chronic Whole Sediment
Survival, Growth, Emergence and Reproduction Toxicity Test.

ASSOCIATED PROTOCOL: EPA, 1997. Draft Methods for Measuring the Toxicity and
Bioaccummulation of Sediment-associated Contaminants with Freshwater Invertebrates,
Second Edition Method 100.5 (EPA/600/R-98/XXX).

1. Test type:

2. Test temperature:

3. Light quality:

4. Light illuninance:

5. Photoperiod:

6. Test chamber size:

7. Sediment volume:

8. Overlying water volume:

9. Renewal of overlying water

10. Age of test organisms:

11. Number of organisms /
test chamber:

12. Number of replicate test
chambers / treatment:

13. Feeding regime:

14. Aeration:

Whole-sediment toxicity (static renewal)

23±1°C

Wide-spectrum fluorescent lights

500 to 1000 lux

16 hr. light, 8 hr. dark

300 mL beaker

100 mL (distributed to test chambers on the
day prior to administration of test organisms

175 mL

Twice daily

Larvae less than 24-h old

12 (acclimated to test conditions)

16 (4 for 20-day survival and growth and 8
for emergence, reproduction, and fly
survival). An additional 4 replicates on Day
20 started as a source of auxiliary males.

1.0 mL Tetrafin slurry (1.0 mg/mL daily)

None, unless dissoved oxygen in overlying
water drops below 2.5 mg/L. Supplemental
water renewals may be implemented to raise
dissolved oxygen concentrations.



Table 1. Test Conditions for the Midge (Chironomus tentans) Chronic Whole Sediment
Survival, Growth. Emergence and Reproduction Toxicity Test (continued).

15. Overlying water:

16 Control sediment:

17. Test chamber cleaning:

18 Monitoring:
Overlying water

Temperature
Dissolved oxygen
pH
Conductivity
Alkalinity, hardness, ammonia

Organism behavior

19. Test duration:

20 End points:

21 Reference toxicant:

22 Test acceptability:

23 Statistical analysis and data
interpretation:

Reconstituted water

Formulated sediment (EPA/6007R-94/024.
section 7.2.3.2)

Overflow screens, as needed

Daily one replicate
At leasl three days weekly
At least three days weekly
At least Days 0. 20. and end of test
At least Days 0. 20. and end of test

Daily, ail replicates

On an individual sample basis, when no
additional emergence has been recorded for
seven consecutive days.

Day 2C survival and growth (ash-free dry
weight larvae dried 60CC-90CC overnight.
tnen ashed at 550CC for 2 h). Reproduction
(average hated eggs produced per female)
and number of days emergent flies survived
(male and femalei

96-h acute, water only (KCI)

Reference or Laboratory Control survival
should oe 70% or greater on Day 20 with
adherence to performance-based criteria
outlined in EPA/600/R-98/XXX. Table 15.3

Paireo-sample hypothesis testing (e.g. t-test)
versus the negative control and/or the
appropriate reference site. Proportion data
transformed (Arc-sine (square-root)) before
analysis



APPENDIX A
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Chironomus tentans
Chronic Toxicity Test Results

Menzie-Cura
Dead Creek

99033

BTR 3615/3622
Aquatec Biological Sciences

<y

«

[
Sample
Number Replicate

12552 I
J
K
L

Start
Count

12
12
12
12

#
Surviving

10
11
9
9

Mean '
Proportion Proportion
Surviving Surviving

0.83
0.92
0.75
0.75

0.81

Day 20 Data
Ashed Pan Ashed Pan
Wt. + Larval and Ashed
Dry Weight Larval Wt.

(mg) (mg)
2503.78
2289.24
2407.95
2453.63

2487.15
2269.48
2388.70
2432.17

#
Organisms
Weighed

5
11
6
9

Mean Wt.
within Rep

(mg)

3326
1.796
3.208
2.384

Mean Wt.
Reps I-L

2.679

12548 I
J
K
L

12
12
12
12

11
7
7
5

0.92
0.58
0.58
0.42

0.63

2267.44
2142.36
2408.08
2306.17

2243.55
2123.31
2388.36
2287.91

11
7
6
4

2.172
2.721
3.287
4.565

3.186

12550 I
J
K
L

12
12
12
12

0
11
3
1

0.00
0.92
0.25
0.08

0.31

0.00
2167.44
2182.25
2491.36

0.00
213697
2180.82
2490.86

0
11
3
1

0.000
2.770
0.477
0.500

0.937

12551 I
J

1
^^

12592 I
J
K
L

12
12
12
12

12
12
12
12

8
1
9
2

1
8
9
7

0.67
0.08
0.75
0.17

0.42

0.08
0.67
0.75
0.58

0.52

2323.33

2315.55
2392.79

2446.30
2192.47
2403.31
2397.21

2292.54

2290.15
2389.75

2444.62
2176.60
2380.29
2362.15

8

9
2

1
7
8
7

3.S49

2.822
1.520

1.680
2.267
2.678
2.151

2.048

2.244

12593 I
J
K
L

12
12
12
12

5
5
5
4

0.42
0.42
0.42
0.33

0.40

2318.30
2427.55
2317.83
2305.34

2302.13
2422.12
2307.51
2301.83

5

5
2

3.234
1.810
2.064
1.755

2.216

12609 I
J
k
L

12
12
12
12

11
8
5
2

0.92
0.67
0.42
0.17

0.54

2146.97
2205.14
2509.45
2288.60

2131.56
2184.15
2492.85
2283.28

11
8
5
2

1.399
2.624
3.320
2.660

2.501

* A weighing error occurred. See Protocol Deviations.
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Chironomus tentans
Chronic Toxicity Test Results

Menzie-Cura
Dead Creek

99033

BTR 3615/3622
Aquatec Biological Sciences

Sample Start
Number Replicate Count

12552 A 12
B 12
C 12
D 12
E 12
F 12
G 12
H 12

End of Test
Larvae

Survived

0
0
0
0
0
0
0
0

Emerged
Females Males Total Proport.

# # #

3 5 8 0.67
3 3 6 050
0 4 4 033
3 2 5 042
2 8 10 083
3 3 6 0.50
2 5 7 0.58
2 0 2 0.17

Chronic Endpoints

Eggs
Total Unhatched Eggs

ft # /female

0 0 0
516 516 0
0 0 0

12B5 12 424
0 0 0

1662 11 617
902 902 0
1506 1506 0

Number of Days Survived
Female Males

days Ave. days Ave.
6 40 24 4.6
12 40 16 60
0 00 21 5.3
5 25 13 65
4 20 38 48
13 43 6 4.0
5 25 23 46
5 30 0 00

Average per sample 0.50 130 2.fc 4 5
12548 A 12

B 12
C 12
D 12
E 12
f 12
G 12
H 12

Average per sample
12550 A 12

B 12
C 12
D 12
E 12
F 12
G 12
H 12

Average per sample
12551 A 12

B 12
C 12
D 12
E 12
F 12
G 12
H 12

Average oer sample
12592 A 12

B 12
C 12
D 12
E 12
F 12
G 12
H 12

Average per sample
125S3 A 12

B 12
C 12
D 12
E 12
F 12
G 12
H 12

Averape per sample
12609 A 12

E 12
C 12
D 12
E 12
F 12
G 12
H 12

0
0
0
0
1
0
0
2

0
0
0
0
0
0
0
0

4 3 7 058
1 5 6 050
4 6 10 083
2 8 10 063
4 3 7 058
2 10 12 1.00
0 0 0 0.00
0 2 2 0.17

3064 170 724
0 0 0

3452 1462 496
1674 610 432
3591 376 804
3559 49 1755
0 0 0
0 0 0

0.55 526
0 0 0 0.00
0 0 0 0.00
0 0 0 0 0 0
0 0 0 0.00
0 0 0 0.00
0 0 0 000
2 0 2 0.17
0 0 0 0.00

002
1
0
0
0
0
0
0
0

2 1 3 025
0 0 0 0.00
0 0 0 0.00
0 0 0 000
0 0 0 000
0 0 0 0.00
1 6 7 0.56
0 0 0 0.00

0.10
1
0
0
0
0
0
0
0

4 2 6 0.50
3 2 5 0.42
3 5 8 067
1 3 4 0.33
3 5 8 0.67
0 0 0 000
4 6 10 063
4 5 9 0.75

0.52
0
0
0
0
0
0
0
0

2 5 7 0.58
3 3 6 0.50
5 1 6 050
4 1 5 042
1 5 6 0.50
2 6 8 0.67
4 4 8 067
1 5 6 0.50

0.5-5
0
0
0
0
0
0
0
0

3 3 6 050
3 1 4 033
3 4 7 058
1 4 5 042
3 6 9 075
A 5 9 075
0 0 0 000
0 0 0 000

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

14 3.5 15 5.0
4 40 20 40
10 33 16 27
6 30 18 26
9 2.3 15 50
6 30 45 45
0 00 0 00
0 0.0 11 55

24 3.7
0 00 0 00
3 00 0 00
0 CO 0 CO
0 00 0 CO
0 CO 0 00
0 0.0 0 00
13 65 0 0.0
0 00 0 CO

0 D6 CO
1254 12 621
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

2077 317 1760
0 0 0

S 30 5 50
C 00 0 00
0 00 0 00
0 00 0 00
0 0.0 0 00
C 00 0 00
2 20 25 42
0 0.0 0 CO

29S 06 1.1
4022 373 912

0 0 0
700 30 223
0 0 0

30&0 224 955
0 0 0

1076 200 220
530 115 104

302
1622 140 841
900 900 0

3974 339 727
3676 435 861

0 0 0
941 75 433

3118 800 580
0 0 0

19 46 9 4.5
3 10 6 3.0
6 27 13 26
3 30 6 20
11 37 21 4.2
0 00 C 00
1 3 - 3 3 3 1 5 2
6 20 10 33

25 31
£ 45 17 34
9 30 6 20
17 34 7 7.0
12 40 0 00
0 CO 14 47
6 40 27 54

14 35 20 50
6 60 25 5.0

430 36 4 1
1626 1161 216
4004 2256 582
2089 560 510
1102 13 106£
395S 271 122£
4179 240 565

0 0 0
0 0 0

11 37 9 3.0
11 37 0 00
16 60 17 43
€ 60 6 27
13 43 25 50
15 40 23 46
0 CO d 20
0 00 0 CO

Averaae Per sample 0.42 575 3.5 2.4

f) 0 P M i iU t u J;!J.
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Chironomus tentans
Chronic Toxicity Test Results

Menzie-Cura

Dead Creek
99033

BTR 3629
Aquatec Biological Sciences

Sample
Number Replicate

12622 I
J
K
L

Start
Count

12
12
12
12

#
Surviving

7
4
7
4

Day 20 Data
Ashed Pan Ashed Pan

Mean Wt. + Larval and Ashed # Mean Wt.
Proportion Proportion Dry Weight Larval Wt. Organisms within Rep
Surviving Surviving (mg) (mg) Weighed (mg)

0.58
0.33
0.58
0.33

2139.80
2396.04
2303.40
2322.18

0.46

2123.57
2387.54
2289.39
2315.19

6
3
5
2

2
2
2
3

705
833
802
495

Mean Wt.
Reps I-L

(mg)

2.959

12611 I
J
K
L

12
12
12
12

0
0
0
0

0.00
0.00
0.00
0.00

0
0
0
0

0.00

00
00
00
00

0
0
0
0

00
00
00
00

0
0
0
0

0
0
0
0

000
000
000
000

0000

12612 I
J
K
L

12
12
12
12

0
0
0
0

0.00
0.00
0.00
0.00

0
0
0
0

0.00

00
00
00
00

0
0
0
0

00
00
00
00

0
0
0
0

0
0
0
0

000
000
000
000

0.000

12613 I
J
K
L

12
12
12
12

0
0
0
0

0.00
0.00
0.00
0.00

0
0
0
0

0.00

00
00
00
00

0
0
0
0

00
00
00
00

0
0
0
0

0
0
0
0

000
000
000
000

0.000

12614 I
J
K
L

12
12
12
12

0
0
3
0

0.00
0.00
0.25
0.00

0.00
0.00

2251.61
0.00

0.06

0.00
0.00

2240.30
0.00

0
0
3
0

0
0
3
0

000
000
837
000

0.959

O C O O O G
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Chironomus tertians
Chronic Toxicity Test Results

Menzie-Cura
Dead Creek

99033

BTR 3629
Aquatec Biological Sciences

Sample Start
Number Replicate Count

12622 A 12
E 12
C 12
D 12
E 12
F 12
G 12
H 12

Average per sample
12611 A 12

3 12
C 12
D 12
E 12
F 12
Q 12
H 12

End of Test
Larvae

Survived

0
0
0
0
0
0
1
0

0
0
0
0
0
0
0
0

Emerged
Females Males Total Proport.

# * #

4 8 12 1.00

3 1 4 0.33

1 3 4 0.33

1 1 2 0.17

3 2 5 042
3 6 9 0.75

3 3 6 0.50

0 1 1 0.08

0.45

0 0 0 000
O D D 0.00

0 0 0 000
0 0 0 000
0 0 0 000
0 0 0 0.00

0 0 0 000
1 0 1 006

Averape D&r sample O.C1
12612 A 12

5 12
C 12
D 12
= 12
F 12
C- 12
H 12

Averape per sample

12613 A 12
5 12
C 12
D 12
E 12
F 12
G 12
H 12

Average per sample
12611 A 12

E 12
C 12
D 12
E 12
F 12
C- 12
H 12

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0 0 0 OOC
0 0 0 000
0 0 0 000
0 0 0 000
0 0 0 000
0 0 C 000
0 0 0 000
2 3 5 042

0.05

0 0 0 000
0 1 1 008
3 4 7 0.58

0 0 0 0.00

0 0 0 000
0 0 0 000
0 0 0 0.00

0 0 0 0 0 0
D.08

3 6 9 075
0 0 0 000
0 0 0 0.00

0 0 0 0.00

0 0 0 0.00

0 0 0 0.00

3 1 4 033
0 0 0 000

Chronic Endpoints

Eggs
Total Unhatched Eggs/

f » Female

2c5 ir 64
0 0 0

1361 6 1355

663 100 783
2062 143 640
2576 75 634
2447 174 756
0 0 0

554
0 C 0
D C 0
C1 C D
0 0 0
•: •: o
: : o
r C

:• c o
c

: : c
c c c

:• •: o
1 ' C
o : c
o d c

0
0 C 0
o : o

35S1 543 1Ci =
0 0 C

0 0 C
0 C C
0 0 0

12:
612 : 2:;

c c o
o c :
0 C C
o c •:
o o :

2336 400 64;
0 0 C

Number of Days Survived
Female Males

days Ave. days Ave.

16 4.0 25 5.0
10 33 5 50
4 40 16 5.3
3 30 2 2.0
5 2.5 9 45
6 40 26 43
13 4.3 16 6.0
0 0.0 7 7.0

3.1 49
0 00 0 00
0 00 0 CO
0 00 0 00
0 0.0 0 00
0 00 0 00
0 00 0 00
0 0.0 0 00
5 50 0 00

0.6 0.0
0 OC 0 CO
0 OE C 00
0 00 0 00
0 00 C 00
C 00 0 00
0 00 0 00
0 00 0 00
0 0.0 17 57

0.0 0.7
0 0.0 0 00
0 0.0 3 30
6 27 13 33
0 00 0 0.0
0 00 0 00
0 0.0 0 0.0
0 0.0 0 CO
0 00 0 00

03 06
5 3D 22 i 7
C 00 0 00
0 0.0 0 00
0 0.0 0 00
0 00 0 00
0 0.0 0 00
6 3.0 6 60
0 00 0 00

Averaoe o*r sample 014 i:-i 0.8 1.2

G<
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Chironomus tentans
Chronic Toxicity Test Results

Menzie-Cura
Dead Creek

99033

BTR 3641
Aquatec Biological Sciences

Sample
Number

12668
Replicate

I
J
K
L

Start
Count

Day 20 Data
Ashed Pan Ashed Pan

#
Surviving

12 7
12 10
12 10
12 4

Mean
Proportion Proportion
Surviving Surviving

0.58
0.63
0.83
0.33

0.65

Wt. + Larval
Dry Weight

(mg)
2271.36
2398.12
2448.78
2453.15

and Ashed
Larval Wt.

(mg)

2263.76
2386.84
2430.38
2445.07

#

Organisms
Weighed

3
4
8

2

Mean Wt. Mean Wt.
within Rep Reps I-L

(mg) (mg)
2.533
2.820
2.300
4.040

2.923

12665 I
J
K
L

12 11
12 3
12 9
12 10

0.92
0.25
0.75
0.83

0.69

2346.80
2290.05
2420.25
2488.41

2326.20
2282.89
2395.18
2484.70

11
2
8
1

1.873
3.580
3.134
3.710

3.074

O C G 0 1 0
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Chlronomus tentans
Chronic Toxicity Test Results

Menzie-Cura
Dead Creek

99033

BTR 3641
Aquatec Biological Sciences

Sample Start
Number Replicate Count

12668 A 12
B 12
C 12
D 12
E 12
F 12
G 12
H 12

End of Test
Larvae

Survived
0
0
0
0
0
0
0
0

Averaoe per sample
12665 A 12

B 12
C 12
D 12
E 12
F 12
G 12
H 12

0
0
0
0
0
0
0
0

Emerged
Females Males Total Proport.

# * #
6 2 8 067
4 3 7 0.58
2 5 7 0.58
2 8 10 0.83
1 8 9 0.75
4 7 11 052
4 7 11 092
1 2 3 0.25

069
0 0 0 000
0 0 0 000
0 0 0 000
4 1 5 0.42
0 0 0 0.00
1 4 6 0.50
0 0 0 0 0 0
0 0 1 006

Chronic Endpoints

Egos
Total Unhatched Eggs

# # /female
3669 435 539
2275 350 481
1372 250 561
0 0 0
0 0 0

703 207 124
2637 2637 0
1144 16 1128

354
0 0 0
0 0 0
0 0 0

3834 191 911
0 0 0

1104 24 1080
0 0 0
0 0 0

Number of Days Survived
Female Males

days Ave. days Ave.
18 3.6 10 50
18 4.5 9 3.0
10 5.0 20 4.0
3 3.0 33 4.7
2 2.0 30 36
14 35 32 5.3
14 35 26 37
4 4.0 5 5.0

3.6 43
0 00 0 00
0 00 0 00
0 0.0 0 00
15 3.8 6 60
0 00 0 00
5 50 20 50
0 00 0 00
0 00 0 0.0

Average per sample 0.13 249 11 1.4

0 nu J ̂  .:
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APPENDIX C



Midge (Chironomus tentans) Chronic Toxicity Test
Day 20 Survival and Dry Weight Data

Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek
Test Start: October 19, 1999

BTR: 3186/3189
Day 20: November 8, 1999 ^

Sample

12548

Repl.

|

J

K
L

Initial #
Larvae

12 p
12
12
12

# Alive

Jf P5J-W
}9 11-
)P (oi.
P 4L

11/8/99

Init.

Trv\/\ \ 1 J r

T7A
T)n
~ftn

Larvae
preserve

d?
Y / N

Y
Y

Y
Y

1

CVuaoK

=£
I
1
3
H

#
Weighed
||

-q~

fa

-^

Ashed
Pan Wt.

aSLT.5T eraw*C^^ fjf \ 1

atao.^^-
3335. %

astf&.ioi

Ashed
Pan Wt.
+ Larval
Dry Wt

1 7/^L(T
vlf^Gi\ |

0 Il»O £/
0^1 i ̂ i_?u?

•P-.MOS.OS
^36^ 1^

Ashed
Pan and
Ashed
Larval

Wt.
o -nj-Ar-^r
•^X f ** |i*J v. /

3,153-31
3j33g, 3^
lot^?'^

/ i

K
12
12
12

OP OL
0? UL
DP

TTn

IVn
TYn

Y
Y
Y
Y

5"

12551

K

12
12
12
12

OP SL- 77^

IM
TTn

Y
Y
Y
Y

10
13)3^3.33

93,3°!. IT. 3
12552

K

12
12
12
12

5P5L
09 II L

OP <?L

nn
TTn
-mi

Y
Y
Y
Y

(3
i \

asrs.ai

2,5o;§.:

12592

K

12
12
12
12

OP IL
OP
IP XL

1V\

TM

Y
Y
Y
Y

2444 .

i-
J(

Date / Time /
Date / Time /
Balance QC:

.Date/time In

Init.
Init.

Larvae in
Larvae in

Initial (20 mg
Temp(

oven: \\[ a
furnace: \\
= iOOO,J

°C)

V)
w

3 l^.'4S#vDate /Time / Init. Larvae out of oven: ll/JS/^ i^;45"J'G' 9cc"-fe

^ 1$
)
nit.

:o& '̂ G?' Date / Time / Init. Larvae out of fumade: /
Final (20 mg = 2&OO .03<ncJ Balance Asset #:

Date/timeout Temp(°C) 1ft°C 'nit.

Comments:

Date: /Reviewer: _
ctdayZOdoc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont ccP »



Midge (Chironomus tentans) Chronic Toxicity Test
Day 20 Survival and Dry Weight Data

Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek
Test Start: October 19, 1999 -

BTR: 3186/3189
Day 20: November 8, 1999

Sample

12593

Repl.

I
J
K
L

Initial #
Larvae

12
12
12
12

# Alive

Op5L
aP3U
OP50-
3P3L

11/8/99

Init.

tlm

Tm
Dm
Tm

Larvae
preserve

d?
Y / N

Y

Y

Y

Y

A
22

*X

W

n
Weighed

5
3
5- .
a '

Ashed
Pan Wt.

230033
342|.fcfl-
pap^c&A-:

A30J.S4

Ashed
Pan Wt.
+ Larval
Dry Wt

api&so
a.^9.55
hSV^ms
^05,3^

Ashed
Pan and
Ashed
Larval

Wt.

Mfa 13
^3,!̂
SJ^-fj
3,3o/,3?>

12609 1
J

K
L

12
12
12
12

OP |JL
Of ?L
OC5U
)P ^L-

TM
TM
-m
TTv\

Y
Y
Y
Y

(*

%̂
°l

(!

5̂"
2-

j,/3?,n
a'l^.^s
2,^,^
^ 3^2 ,23

L^/Y6^7-
a,^5./t
Si,bC?,VJ"

W3,t*o

5,131,^

jL.iw.rr
3,HU?S
5, '943. 3^

'

1
J
K
L

12
12
12
12

Y
Y
Y
Y

r'

/

/

/
/

1
J
K
L

12
12
12
12

Y
Y
Y „
X

>"

Xy

/

/
/

1
J
K
L

12
12
12
12

X
/

/
X'

Y
Y
Y
Y

Date / Time / Init. Larvae in oven: uhie \tt,'M' Date / Time / Init. Larvae out of oven: U/27~ /JT - (J~L> <£& —
Date / Time / Init. Larvae in furnace! nj>? /5 US' Date / Time / Init. Larvae out of furnace:
Balance QC: Initial (20 mg ='Voc j,c 1 ) .Final (20 mg -'XCCO, c 6 j Balance Asset #:
Date/time In \\k v(i

/Temp(0C) (£[; Init. '̂ -f Date/time out n, 2? ii-os Temp(°C) c^o lnitCf<S —
1 \U' • ' ^ 1

Comments:

Reviewer: Date:
ctdayZOdoc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont 0 n



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

["Project: 9f 033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12548 A

12548 B

12548C

Response

# Mates
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Ege Case

#Egcs/
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch/

# hatched

* Males
•merged

Male Time to
Mortality
(days)

# Females .
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

« Pairings

# Egg Case

* Egcis 1
Time to hatch 1

* hatched

Init/Date
(1999)

21

I

ftG

^

I

T&-

22

11/10

23

\

$

a
iEU

1^\

24

I

'il̂

3

1̂ >

25

11/13

26

/ &

ohtc

I
H\̂

fnla
1

14^4

27

f

^

^/

^

28

I I.

$ifa
[& l

U,$v

$̂£"*

W

29

,>

\°

*PJTi\l^\

£d

11/17

30

UcU
nhciichac

11/18

31

I
&to*

^̂,

•-

\^\i
fi^s

v3

1Tr
Emergence scoring: Record any pupae whicn die (D) before emergence. D = dead foKflies wmch emerge but are no*
surviving. P = pupa

ctdays21-31Review: ̂ "^_. Date: • / - -, • ,
LaboratosfyLLA'quatec Biological Sciences, South Burlington, Vermont



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

">roject: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Rep).

12548 D

12548 E

12548 F

Response

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

tt Egg Case

#Eggs/
Time (o hatch /

* hatched

tt Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

tt Pairings

* Egg Case

* Eggs '
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

# Egos /
Time to hatch /

# hatched

Init/Oate
(1999)

21

11/9

22

11/10

23

11/11
f

24

I

3&b

I

4vf

11/12

25

I

AvM^

I

1 1
i

$ A

3

^&

26

41/14

27

II (^

*taty

L.

\ \
\ \& f a * *
ft"^ - \"J^

£

^M

28

*<* |

V^

s

1

( \
^L%

IT

V 716

29

I

'%*

Cc>

\ l̂

^̂3

\
\

I (
vM^^ w

7

m

30

I
S,tjo>

^v
S'
n^

1

^ —

1V18(-'/\A-x>

31

"f^r^y
S ûiE

I
•M^zJ

/O

^ •

>X?5<

• \

x

>

w/

I

I

I
— ••

ltd
rtl

*l

(;
Emergence scoring: Record any pupae which die (D) before emergence. D = dead fo^ flies <6hich emerge but are not

surviving. P = pupa

1 1

ffcr

Review:
Laborato1

Date: © deocL

Biological Sciences, South Burlington, Vermont
ctdays21-31



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12548 G

12548 H

Response

# Mates
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch 1

* hatched

Init/Date
f1999)

21

11/9

22

11/10

23

11/11

24

11/12

25

11/13

26

11/14

27

11/15

28

11/16

29

11/17

30

11/18

31

11/19

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Comments:

Review: Date: 11-{
laboratoryTTCquatec Biological Sciences, South Burlington, Vermont

ctdays21-31



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring
I

| Test Start: 10//H99Project: 99033 M-C Dead Creek BTR: 3615/3622

Sample / Repl.

12548 A

12548B

12548C

Response

* Males
emerged

Male Time 10
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(cays)
Cumulative

number
emerged

* Pairings

X Egg Case

* Eggs /
Time to hatch /

thatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

t Pairings

* Egg Case

* Eggs /
Time to hatch /

» hatched

Init./Date
(1999)

32

11/20

33

-^

\

^

^

I

A\*

4-

1,1/21
rrT\

34

^
I
\p "/**

4-
l

i I
4*
te .

$&\
Vj /22

/fA

35

.

\
Tn

»|C ' '<

iW.3
<ayouh- '

1,̂ LvJo?

36

Ibl
0<k^
\A3* ^

1
î r
^
/-

^^SJy^\ '
iiii *&
11/24

ffi\

37

I

^

<;

u.

;-

— -N^

^N

- .̂'.(ao

^

38

I

u,̂

(D

39

\

. v*^
^s^
^3S
0%r>ctTp^ ia/^.
Ofc ketA v^l
13/26- 1 11/27
cJGs^

40

SOfitWc (

w

41

^s«inqr

11/29

42

\

•tflK)

11/30

Emergence scoring: Record any pijpae whicn die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date:
Laboratory: A^tfatec Biological Sciences, South Burlington, Vermont

cldays32-42

D r> P •"( / p
c'-^ U .' . I;



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR:3615/3622 Test Start: 10/19/99

Sample/ Repl.

12548 D

12548 E

12548 F

Response

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

# E g g s /
Time to natch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

« Pairings "

# Egg Case

# Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

# Pairings

e Egg Case

# Eggs (
Time to hatch /

* hatched

1 nit/Date
(1999)

<*$L

\

HO ?ji

?P

w$
(11

I
kHtJ.

\

vhp

f^

11/20

Emergence scoring: Record any

/Tl -7T,r-

^

-

jjrV
y

\— - —

-

~^

} ,'''''

^2
c^fi^

ID

y/i$

•f?

•*.

<
•~~

^ î1* ktt
iVu**

^u

.W

ST'

pupife whicH

- T>,

/22

7^

'•

"̂

-

<*>'̂

1

3^'ft^

Mr&

%

\$>g>

Q

.̂ juxil>ai«l

SJSR

j

11iI2A

2GT
77

*:&

All/JtJ

11/25

-2T

11/26

1?

11/27

-28^

11/28

-3^

11/29

-src

11/30

die (D) before^mergence. D = dead for flies which emerge but are not
surviving. P = pupa

t/

Review: rt Date: IZ-/1\ \fa
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays32-42

C G 0 J - 7



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12548G

12548H

Response

# Mates
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

* hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

It Pairings

* Egg Case

# Eggs /
Time to hatch /

# hatched

Init/Date
(1999)

-$

11/20

22^
7J

11/21

23"

^

11/22

&C-lf

11/23

AST
5V

11/24

£6T
37

I

&\*

11/ffi

-w

11/26

^28*
7 '̂

11/27

:̂-*o

11/28-fm

T

11/29

-3-r
^T-

11/30

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Comments:
c/

Review: Date:
Laboratory: Afcjuatec Biological Sciences, South Burlington, Vermont

ctdays32-42

i> r" o ;'



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615 / 3622 Test Start: 10/19/99

Sample / Repl.

12548 A

12548B

12548C

Response

# Males
emerged

Male Time lo
Mortality
(days)

# Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

* Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(davsj

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time lo hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

£ Pairings

* Egg Case

# Eggs /
Time to hatch /

t hatched

Init/Date
(1999)

43

I

5^

^

44

-

12/2

45

12/3

46

12/4

47

12/5

48

12/6

49

12/7

50

12/8

51

()U
op
în\W

01
OP
im
\aH

01
OP
Tm
\^h

12/9

52

12/10

53

12/11

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are no
surviving. P = pupa

Review: Date:
Laboratory:~Squatec Biological Sciences, South Burlington, Vermont

ctdays3S-«

*-§•

p p r "•• "! r-j
* j • ! ' i • i -. ..



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample/ Repl.

12548D

12548 E

12548F

Response

* Males
emerged

Male Time lo
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

*Eggs/
Time lo hatch /

* hatched

# Mates
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

* Eggs /
Time lo hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

a Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

#Eggs/
Time to hatch ;

* hatched

Init./Date
(1999)

43

12/1

44

t
ftd"/<

Mr

%

45

*£»ibrv
^

46

ffi
12/4

47

12/5

48

12/6

49

12/7

50

12/8

51

Ot-
of
\w
-JTA

Ob
IP
ofl
•f[A

0U
Of
$fi

^

12/9

52

l!B-

53

17/11

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date:
Laboratory: Atjuitec Biological Sciences, South Burlington, Vermont o r r :*s



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample/ Repl.

12548G

12548H

Response

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality

(days)
it Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

s Egg Case

* Eggs /
Time to hatch /

* hatched

Init/Date
(1999)

43

I

«V

%\

44

12/2

45

12/3

46

12/4

47

12/5

48

12/6

49

12/7

50

: --
• ' '

12/8

51

to.
09
iaW
im

fl-
ip
^
ir&

f?

52 53

12/10 12/11

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Comments:

Review: Dale: faLaboratory: Aquatec Biological Sciences, South Burlington, Vermont
ctdays33-45-

O C o j



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead^^reek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12550 A

12550 B

12550 C

Response

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Cas*

* Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

» Eggs /
Time to hatch /

£ hatched

tH Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# EJS Case

#Eggs/
Time to hatch /

* hatched

Initiate
(1999)

21

11/9

22

11/10

23

11/11

24

11/12

25

11/13

26

11/14

27

11/15

28

11/16

29

11/17

30

11/18

31

11/19

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date:
Laboratory: Aquatec Biological Science's, South Burlington, Vermont

ctdays21-31

u j



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12550 D

12550 E

12550 F

Response

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

* Eggs /
Time Jo hatch 1

# hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

# Eggs /
Time to hatch /

# hatched

Init./Date
(1999)

21

11/9

22

11/10

23

11/11

24

11/12

25

11/13

26

11/14

27

11/15

28

11/16

29

11/17

30

11/18

31

11/19

11W I '—'I •rfw I W| tr .̂-1 1 IWI M w I

surviving. P = pupa
no'

Review: fj Date: ' y I > ( 77
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays21-31
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample/ Repl.

12550 G

12550H

Response

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortalit)

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

* hatched
# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

*Eggs/
Time to hatch /

* hatched

I nit/Date
(1999)

21

11/9

22

11/10

23

11/11

24

11/12

25

11/13

26

I

Î

2S£r

27

-

J11/15

28

11/16

29

I

W

3Fr

30

J1/18

31

11/19

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa _

Comments:

Review: Date: I
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont% ctdays21-3l



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/20/99

Sample / Repl.

12550 A

12550 B

12550C

Response

* Males
emeroed

Male Time to
Mortality

(days)
# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to natch /

# hatched

f Males
emerged

Male Time to
Mortality

(days)
# Females
emerged

Femaies
Time to Mortality

(days;
Cumulative

number
emerced

i) Pairings

# Egg Case

*Eggs/
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days]
Cumulative

number
emerged

* Pairings

it Egg Case

# Eggs .'
Time to ha:cn /

* hatcnec

Init/Date
(1999)

32

11/20

33

11/21

34

11/22

35

11/23

36

11/24

37

11/25

38

11/26

39

11/27

40

11/28

41

<9L
Of
»l$

a
np
^

OL-

or
\\fii
I fa

11/29

42

11/30

Emergence scoring: Record any pupaewhich die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date: "A«A
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays32-42



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12550 D

12550 E

12550 F

Response

# Males
emerged

Male Time to
Mortality
(days)

« Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

H Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatched

Init./Date
(1999)

-?c

11/20

^

11/21

%

11/22

ir-

11/23

3£

11/24

%

11/25

-35

11/26

*$

11/27

-%

11/28

IS"

Oi-
OP
v)$>

ou
0^

"fat

ou
6Pi

11/29

^t

- -

11/30

Emergerrce scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
3. P = pupa ! - '

ctdays32-42

^i 0J J

Review:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12550G

12550 H

Response

» Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

* hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatched

Init./Date
(1999)

<*&

11/20

J3

< -̂

J|
/21
\p\

"̂

11/22

^>'

11/23

"*&

11/24

7*7

11/25

^

11/26

•¥?

11/27

Ofl — *•

rf^Q

11/28

~3£~~77

(9^-

/

\^\(-<-

OL
CP

l» 2L
< -̂

11/29

"?5

"

11/30

Emergence scoring: (Record any pupke which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Comments:
(7

Review: Date:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays32-42
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12551 A

12551 B

12551 C

Response

* Males
emerged

Male Time to
Mortality

(days)
# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Tune to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

#Eggs/
Time to hatch /

* hatched

tH Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

1t Pairings

# Egg Case

#Eggs/
Time to hatch /

# hatched

Init./Date
(1999)

21

11/9

22

11/10

23

11/11

24

1

^

i

r̂

25

-

°f
\

I
\\.

1 1
!*̂
3

f1? -, -̂* \

m

26

1 " s?'
taunU-tc

y&r

27

w

28

11/16

29

—

11/17

30 31

11/18 11/19

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date:
Laboratory'.V^qaatec Biological Sciences, South Burlington, Vermont

ctdays21-31
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12551 D

12551 E

12551 F

Response

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(deys)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

#Eggs/
Time lo hatch /

* hatched

* Males
emerged

Male Time lo
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatched

Init./Date
(1999)

21

11/9

22

11/10

23 24

11/11 m/12

25

11/13

26

11/14

27

11/15

28

11/16

29

11/17

30 31

11/18 11/19

Emergence scoring: Record any pupae which die (C) before emergence. D = dead for flies which emerge but are no'
surviving. P = pupa

Review: Date: ctdays21-31
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample/ Repl.

12551 G

12551 H

Response

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

* hatched

# Males
emerged

Male Time lo
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

» hatched

Init/Date
(1999)

21

11/9

22

11/10

23 24 25

|A^

11/11 111/12 m/u
lOife — "

26

1J^&

27

II

&*V
W

J-

*=$&

28

I

5

r Atv\

29

I

^a

r^

*%gr

30

I

Zfa

^
^rt-

t

m

31

"V
— ̂ o*^ t^

1W

KR<-

ifo

Emergence scoring: Record any pupae which die (D) before emergence. D = dead forties which emerge but are not
surviving. P = pupa

Comments:

Review: Date:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays21-31
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/20/99

Sample / Repl.

12551 A

12551 B

12551 C

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time (o Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

# Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality

(days)
* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality

(days)
# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

*Eggs/
Time to hatch /

# hatched

IniUDate
(1999)

32

11/20

33

3

11/21
x

34

11/22

35

11/23

36

11/24

37

11/25

38

11/26

39

11/27

40

11/28

41

I/-
of

I-.G

'" &
\5&

CL-

OP
nlaq

TTf\

O'L,

Of

'•%

11/29

42

11/30

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa ^ \ ^

Review.
Laboratory : Aqu6tec~Bii

Date: w/f
;es, So

ctdays32-42
Biological Sciences, South Burlington, Vermont
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12551 D

12551 E

12551 F

Response

tt Males
emerged

Male Time !o
Mortality

(days)
1* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

# Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

* hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatched

1 nit/Date
(1999)

<*£

11/20

^

11/21

^7*

11/22

3f-

11/23

^

11/24

31

11/25

*£

11/26

^

11/27

^
-<fo

11/28

IT

<x
C)P
'"'irn

^y LH-**"

f \ \/

1 f/^'w'

OL
op
llfe

11/29

-ft

/

11/30

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not

ctdays32-42

0 0 0 0 4 2

Review:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample/ Repl.

12551 G

12551 H

Response

« Males
emerged

Male Time to
Mortality

(days)
* Female:
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatched

; Males
emerged

Male Time to
Mortality
(days)

f Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatched

Init./Date
(1999)

-%l

11/20

•f?

-

^

'̂

^

11/22

^

11/23

^^

11/24

!£

11/25

^8

11/26

^

11/27

"fS"

11/28

^H

oc
of
"'^fr

OL-
/ ** r?

* MS* —

11/29

-*far

— •

^

11/30

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa L-~ laArVS-

Comments:

Review: C\ Date:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays32-42

0000 43



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek

*

r

Re
La

BTR: 361 5/3622 Test Start: 10/19/99

Sample / Repl.

12552 A

12552B

12552 C

Response

* Males
emerged

Male Time lo
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time lo hatch /

* hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

#Eggs/
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time lo hatch /

* hatched

Init./Date
(1999)

21

11/9

22

I

*fa

i

2£«)

& *

^

11/V10

23

ouiri
G>c?(̂ L

3

yjti\

24

I

CJ^A*

f

WktS

!3g.

25

/c,^J

0^

l\

ftl l6
. I

^^
/ U \<v

^ ! ^W

^

\ \

• ; \\Jtj \v\\

o>

^

26 27

| I I

>$Xr̂
5

W/552J5,

dfr,JaM^1""̂  —
G*\

1

^

G
cf 'i/l3

j;
Emergence scoring: Record any pup^e whicfi die (D) before emergence. D = c
surviving. P = pupa

view: /̂ "^ Date: IH^'Ifl
aoratory: Aqtwtec Biological Sciences, South Burlington, Vermont

^

28

I "

^t3

-+

Bo l̂ ̂

\\/n

•Vfi\

29

^

30

1

^^ft»
<?

^3is
£?

*

l
*^V
&
"'f^

31

_

V^

7A IW\

A*
-V

ead for^flies v^ich em*?ge but^re not

ctdays21-31



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615 / 3622 Test Start: 10/19/99

•

Sample / Repl.

12552D

12552E

12552F

Response

# Males
emerged

Male Time to
Mortality
(davs)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

#Eggs/
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

#Eggs/
Time to hatch /

* hatched

# Males
emerged

Male Time to
Mortality
(days)

it Females
emerged

Females
Time to Mortality

Cumulative
number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

Init/Date
(1999)

21

11/9

22

I

o^

\

n/io.m

23

J

4&fa

I

1-E r

24

-

/^
i
i M

|
^i v/
ftf^P

.

\ 1

(̂

^

25

1

^

)

H
IB

uo esi.

ItM^

/

uV

n

^t^

<5L

^

26

XaJyS'vu^

n.
lt'*^S. v-

î "1^

$4i

r \

\^
1

^
fl1

'/

¥*&

27

y&

*

J'^

^5̂~

^
\$°

\\j^/0.

11/15"

28

I

&&

<s

11//16
fA.

29

I

vH&
v^^x

/£\~CJ /"

I

\i°

^4

I

^#

^*$$.

11/17

30

I

%2

•

iO

•

Nk

flun^o1c
-junhot<

"11^

31

-

Sj'w'fer

11/19
-/i/H

>
>

Review: Date:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

> d \°r \-^}Z2 l^ JLJ? I jf/f »\ I 7^^- I î̂ "̂  I ^l) I •71/*̂
ie (D) before emergence. D ='dead for flies which emei^e but sire not
surviving. P = pupa

rttOfyf*

ctdays21-31
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

["Project: 99033 M-C Dead Creek | BTR: 3615 / 3622 Test Start: 10/19/99

Sample / Repl.

12552 G

12552H

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

£ Pairings

# Egg Case

*Eggs/
Time to hatch /

If hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

#EBBs/
Time to hatch /

* hatched

Init/Date
(1999)

21

11/9

22

lb

Of

\

W

23

vr,

? 4

3

\
HV*

t wj

1 \̂

24

I
j
A

11/12

25

.,

11/13

26

I I.

fe S

l5~
(?s
^

^'c£5T.

K/2.1
11/14

27

^1 0

^•L
fyl\fMU

^FOiunt

cdU

'y&

\

c

&A*

r
../

28

.

&°

j?

T\firt i

ifK

29

|

^dP

'

tV

I'M

B?-

30

-

11/18

31

\

\ ^
-x- ", •«••

1 1 /j(£)
^ ^ r \ J \ ,

Emergence scoring: Record any pupae whiCrf die (D) before emergence. D = dead
surviving. P = pupa

flies which emerge but are not

Comments:

Review.
Laboratory:

Date:
Biological Sciences, South Burlington, Vermont

ctdays21-31

0 0 0 0 4 6



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/20/99

Sample / Repl.

12552 A

12552B

«&t
V

12552C

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

H Pairings

* Egg Case

# Eggs /
Time to hatch /

# hatched

H Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Modality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

# Eggs /
Time to hatch /

* hatched

Init/Date
(1999)

32

'

11/20

33

tf

s^

G

\6
\SKfi
o%u*>u
U/t,-r «Him

ybtekh

3

1V21

34

'.yAoli
ii lay

11/22

35

11/23

36

11/24

37

11/25

38

I
<?<J.t£

LI

t̂r

39

11/27

40

11/28

41

11/29

42

11/30

Emergence scoring: Record any puireie which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays32-42

QCCMV



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample/ Repl.

12552D

12552E

12552F

Response

* Mates
emerged

Male Time lo
Mortality
(days)

* Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs 1
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality

(days)
* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

* hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

* Eggs /
Time to hatch /

* hatched

1 nit/Date
(1999)

<*%L

11/20

*&

5

to

(o

W

2*:
?4

11/22

-2*C
U

11/23

^

11/24

?7

11/25

%

11/26

10—
-$?

11/27

.29-
-**>

11/28

30-
fi

11/29

-?£

11/30

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

??Review:
Laboratory: Aquatec Biological Sciences.'Sbuth Burlington, Vermont

ctdays32-42

00 GO 48



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample/ Repl.

12552G

12552 H

Response

# Males
emerged

Male Time to
Mortality
(days)

« Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

# Eggs /
Time.to hatch /

tt hatched

* Males
emerged

Male Time lo
Mortality

(days)
* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time lo hatch /

« hatched

Init./Date
(1999)

-*&

11/20

^

^

X

!$\r

%

}̂i>
(/

p

11122/jv\

*3r

11/23

*fc

11/24

77

11/25

78

11/26

^?

11/27

QjQ—
-t7?
*f-0

11/28

^f

11/29

"̂ 1

11/30

! (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa (tv?PC-firt\

Comments: (I) UJfoie in u)fm( -itv\nj.

Review: Date: ctdays32-42
Laboratory: Aq«tec Biological Sciences, South Burlington, Vermont

O C G 0 4 9



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample/ Repl.

12552 A

12552 B

12552C

Response

* Males
emerged

Male Time to
Mortality
(days)

tt Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

# halched

* Males
emerged

Male Time lo
Mortality
(days)

* Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time lo hatch /

# halched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs .'
Time to halch ;

* halched

Init/Date
(1999)

43

12/1

44

12/2

45

OL
Of

fri~
n?

OU
OP

rS&J

46

12/4

47

12/5

48

12/6

49

12/7

50

12/8

51

12/9

52

12/10

53

12/11

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not

Review:
Laboratory

,: S^T Date: ) 1 ll( / 1(6
itory: Aqaatec Biological Sciences, South Burlington, Vermont

ctdays:*-*?
^ ^ .

nn ^ - :\
J u U



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12552 D

12552E

12552 F

Response

* Males
emerged

Male Time to
Mortality
Ways)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

% Egg Case

* Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

£ Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

* Eggs /
Time to hatch ;

* hatched

* Males
emerged

Male Time lo
Mortality
(days)

f Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

H Pairings

* Egg Case

*Eges/
Time to hatch /

* hatched

Init/Date
(1999)

43

12/1

44

12/2

45

f)Ui

W

OL~
cp

C-U

0?

^

46

12/4

47

12/5

48

12/6

49

12/7

50

12/8

51

12/9

52

12/10

53

12/11

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Dale:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays3S-«-

O r> r\
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12552 G

12552 H

Response

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

# Eggs /
Time to hatch I

* hatched

* Mates
emerged

Male Time to
Mortality

(days)
* Females
emerged

Females
Time to Mortality

(days)
Cumulative

nurnber
emerged

* Pairings

* Egg Case

#E9gs/
Time to hatch /

# hatched

Init./Date
(1999)

43

12/1

44

12/2

45

f̂t?

Ou

OP

1ft

46

12/4

47

12/5

48

12/6

49

12/7

50

12/8

51

12/9

52

12/10

53

12/11

Emergence scoring: Record any pupae whicndie (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Comments:

Review: Date:'
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

pu r-



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12592 A

12592B

12592C

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

tt Egg Case

*Eggs/
Time to hatch /

# hatched
# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched
* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

# Eggs /
Time to hatch /

* hatched

Init./Date
(1999)

21

11/9

22

11/10

23

11/11

f

I

^d

11/

>4

,«\tf

&

25

11/13

26

I
*&$$

^

27

i

0^

Q-

^
•1]̂ \

28

I

^K^i-$*

I
^\^
3L

14

i
H\̂

3>

^
11/16

29

X

}cW

0^*5

2>

iyi7

30

I

3̂
'jOÎ 1

V

11il8

31

I

£)L\\\^

u

\
y&

IWijtj

^Hf
$

11/19

Emergence scoring: Record any pupae which die (i'j) before emergence. D ̂ dead for flies which emefge b\jt are not
surviving. P = pupa

Review: Date:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays21-31

000053



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Preject: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12592D

12592 E

12592 F

Response

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

* hatched

ft Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

f hatched

* Males
emerged

Male Time 10
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

Init./Date
(1999)

21

11/9

22

11/10

23 24

N^
i
d* \

•

I

&A\*

\
i
i

i

i

11/11 i4£g^

25

*jr&r

\)
ad'iliS

9-

$IK

iT(V

26

*T'

|

*vi
*h^

«̂JUs

l̂» esr

Cu*t«tffcJipfe?.
(1/2.1

1W

27

/

*>kj

^

vjczo
jj. , .
1̂  LM n̂CpCl

yy>
11/15-//m

28

I

$^

£)

\aA

f

V
/^J\6

29

-

k

^r

&

%^

W

30

|

st&

$̂fr

rwis
/ ' \

31

l/iu2 /̂

0&~\A

^2

" ^
Ĵ

ur.wr*
'\^ 3

'\

/

3
•TT

/

^

4

. - /
Emergence scoring: Record any pupae which die (. before emergence. D ^dead fof flies \tfhich emerge but are not

su .-iving. P = pupa .
^ (j) ^72 u.iX -TvS.'.K '̂tx'-i Po

Review: C \ Date: / ^"7 w / ^
Laboratory: Aljiatec Biological Sciences, South Burlington, V:-:ermont ?2- ^



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12592G

12592 H

Response

# Males
emerged

Mate Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emergeo

Females
Time to Monality

(days)
Cumulative

number
emeroed

* Pairings

* Egg Case

# Eggs /
Time to hatch /

# hatched

Init/Date
(1999)

21

11/9

22

11/10

23 24

!

ij
i

i

25

i

;
i
i
i
i

11/11 ',1/12 111/13

26

11/14

27

11/15

28

I.

^

I

3*W

&

1,1/16wv

29

11/17

30

I

7^

\
^

|T>

0$

11/18
,JflL

31

!£=
^fc*
I,.
l/̂ i/li

tfry4f/ ~
4iWU
I »!*<
I '

\ I

#/

I *

&r

^i

7^
Emergence scoring: Record any pupae which die ( ) before emergence. D = dead f6r flies which er
surviving. P = pupa

but are not

Comments:

Review: Date:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

0

ctdays21-31
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/20/99

Sample / Repl.

12592 A

12592 B

12592C

Response

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

* Eggs /
Time to hatch /

* hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

Init/Date
(1999)

32

$*

"ft N
il|ao?.

1)

$

$

I/I

VM1

ul*

.

(

11/20

33

(o

K(£
'l° 7
•" • *is:
rotfirf^

|>>

&fo*

4~

typ

\

(̂a
^?&

W(

34

4u^
nfir

11/22

35

^ l

tjifa

5

î

36

11/24

37

I

(L

I 'aa "/«*

]̂ -"

11j(25

38

*>if£
ffli*

^1

1 Ty &O
-^\f^ » *̂"

39

' ;
J|.

"^00
'̂30^U .̂

v&

40

>*l, 19/f

11/28

41

? "f-3

11/29

42

1^fr\
Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date:
Laboratoryi^/^r^uatec Biological Sciences, South Burlington, Vermont

ctdays32-42
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12592D

12592E

12592 F

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

ft Egg Case

SEggs;
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

# Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

1 nit/Date
(1999)

&

\
\

I

*$\*

lV\**»
«»\*£s

11/20

*%
I

%*•

\
* I -LT

**"•

%

^ift
l,H4"-f
\.V>° u«-
^-aoOiw.

%\

^S'
^r-

'/*»n(*r

11/22

24S.
3C

11/23

•^

11/24

-^

11/25

^

11/26

-^

11/27

*T4°

11/28

-ifT

11/29

-*K
f*-2.

11/30

Emergence scoring: Record any pupfee which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review:
Laboratory^, : Biological Sciences, South Burlington, Vermont

ctdays32-42
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Emergence scoring: Record any
surviving. P = pupa

die (D) before^eTnergertfce. D = dead for flies which emerge but are not

Comments:

Review: (j Date: I l/l < / f ̂
Laboratory: AV^tec Biological Sciences, South Burlington, Vermont

ctdays32-42

0 o8



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample/ Repl.

12592 A

12592B

12592C

Response

* Males
emerged

Male Time to
Mortality
(flays)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

* halched

H Males
emergea

Male Time to
Mortality
(flays)

* Females
emerged

Females
Time to Mortality

(davs)
Cumulative

number
emerged

* Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

a Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch ;

* hatched

Init./Date
(1999)

43

12/1

44

12/2

45

12/3

46

12/4

47

12/5

48

| I*

OF
the,

O L
Of
#jfr

OL
Of
°/a>

Tr

49

P\-

*~

12/7

50

12/8

51

12/9

52

-

12/10

53

12/11

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date:
Laboratory: Aqtratec Biological Sciences, South Burlington, Vermont

ctdays32«4?
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR:3615/3622 Test Start: 10/19/99

Sample/ Repl.

12592 D

12592E

12592F

Response

# Males
emerged

Male Time lo
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

# Eggs /
Time to hatch /

* hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

* Eggs /
Time to hatch /

* hatched

Init./Date
(1999)

43

12/1

44

12/2

45

12/3

46

12/4

47

12/5

^

48

DL-
of
^G

OL
Of
'tfdEr

OL-
OP
4ffr

Oft,

49

-

.12/7

50

12/8

51

12/9

52

12/10

53

12/11

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date:
Laboratory: ttipdtec Biological Sciences, South Burlington, Vermont

ctdays32-4£
t?

n n f| r\ f; n
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample/ Repl.

12592G

12592 H

Response

# Males
emerged

Male Time to
Mortality

(days)
# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time 10 Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

* Eggs /
Time to hatch /

* hatched

Init/Date
(1999)

43

12/1

44

12/2

45

12/3

46

12/4

47

12/5

48

ou
OP
in*

I3S™

OP

?&

49

. — -"

(D
^U

>2/7

50

12/8

51

12/9

52

12/10

53

12/11

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Comments:
T*

S r

H

Review: Date:****** i i /
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

aroiect: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12593 A

12593B

12593C

Response

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to haich /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

VEggs/
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality

(days)
# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

#Eggs/
Time to hatch /

# hatched

I nit/Date
(1999)

21

11/9

22

l\>

°fe

i

iui°w

23

-

I

^

i

-\im

^

24

I

^

9-

ii4\«
*^

^

25

\

'V

«N

^̂~
1

-

i
î
6
*jfp&

ty>
W*K

1,0(5.0
SuAa îi
iift&l

'lOO'Ytt

^&

26

\
\Sf3€
^H/i-3

/

1

^

^̂njeJH M^\n/i9\

ttS(

38-

2

1

^

^2
* ^ - _ _ _ -

$

^

"i

^

Ml-

7

\&

>

>

\

1(1-

^

^
«•-

^

28

v_

>1/16

29

I

^

^

I

^

5

tA1
^ 1 -»!/

rf0^4-(7/t u=4t.
1̂5

11/17

^^A

30

^

k\<. \ /
P' ^icUa
L ry/t \i

v^5

1JfR

31

/

^
t-fi-Cj
1 -7

FT

U-̂ y
^A

H/flSkC.F5

H

Mto

Emergence scoring: Record any pup^e which'die (U) before emergence. D = dead/or flies wKich emerge but are not
surviving. P = pupa f@) (0^ U/^ C^^ (^pfM a

r- ' ' ' •- " *Review: Osle:_ f ,
Laboratory^quatec Biological Sciences, South Burlington, Vermont

•-J ' ctdays21-31
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12593D

12593 E

12593F

Response

« Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

#Eggs/
' Time lo hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

» Egg Case

* Eggs /
Time to hatch /

# hatched

It Mates
emerged

Male Time to
Mortality
(days)

tt Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

« Eggs /
Time to hatch /

* hatched

Init./Date
(1999)

21

11/9

22

I

"isV

3L

23

u^

24

te.^

25

I U

^

5
I

;

i

I
i :

i
I ,

1J8v
Emergence scoring: Record any pu^e w; .

su: vine:.

L — *
*~\ "^

26

It?

^

^\?v

1

^
\

^x3
i

^L

27

11/15

28

I

V
^L-
A^

\
&$

4

11/16
-nv

29

V.

Iu*p

^

1M̂

30

*&>-

Wv

31

I U
d&
tf
^f\

wounhor
tch^

11/19

Emergence. D = dead forties which emerge but are not
' = pupa

\

*

V

w

V0>

s

Review: Date:: / I A /_^
Laboratory: Aquatec Biological Sciences, South Burli'igton, V--:norit

ctdays21-31
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Midge (Chironomus tsntans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR:3615/:322 Test Start: 10/19/99

s

Sample / Repl.

12593 G

12593H

Response

It Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality

(days)
# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
•merged

It Pairings

# Ees Case

#Eggs/
Time to hatch /

# hatched

»mt/Date
(1999)

21

11/9

22

,

^

11/10

23 , 24

i f

1?ft
i

|

i

IS

**$P

^L

U/11 <^
-W\ *-—&"

25

11/13

26

X1

11/14

27

u
^̂p-

^

I
^v

s^

•̂

28

\
Ni

11/16

29

u
W^

• cJ5
W/S1JA
AC^ ' '/n
\|

|

^
|

W'f*

S5'
i

— _ĵ ->^

30

i
I
y?3

isGOOu*k

"M

31

^

L/

uh*«Ji)la
rtc**4<|>

1Jf̂ lEmergence scoring: Record any pupae which die (
surviving. P = pupa

jre emergence. D = dead for flies which emerge but &e not

Comments:

Review:
Laboratory itec Biological Sciences, South Burlington, Vermont

oc
ctdays21-31
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/20/99

Sample / Repl.

12593 A

12593B

12593C

Response

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

# Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality

(days)
tt Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

#Eggs;
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatched

Init./Date
(1999)

32

\W-+
J^V\

/•

11/20

33

s
J^

yf

x^Ttfo

4-

y$i

34

11/22

35

I

Î

&$£

7-
I N

N

;T<

36

f̂i,tiP
'-ISOv^''

(?'0

^

\
<sK\*
5
f&

\

.11/24-̂ ri

37

SE^efuho

\

«v
(b

•J^wf*^ l\\*v -

^0
l-vlfctC

i?4 iwh
\tt Uiori

1.1/25
W

38

I

Htf
^7

I
/,

v

I7.ll

13-U

r̂

39

__—

11/27

40

»1^^,
alj'iliOO

?1^C?lV

\

w

41

iii*>

is
ulV

^a^
•^/S0i4^<)
t.5 vx^^ .

11/29

42

• X' ' J '

iatcî

^
11/30

Emergence scoring: Record any puj^e which die (D) before 6mergertce. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date:: <M *' ( *
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays32-42
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample/ Repl.

12593D

^̂\

12593E

12593 F

Response

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

vJ^EggCase

* Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

tt Eggs /
Time to hatch /

tt hatched

tt Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

# Eggs /
Time to hatch /

# hatched

Init./Date
(19991

^

"Uo

"/

11/20

•$

I
î'll>

5

*t&
l° |

/u^co

JUJV '5K-

tl 3 îw
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-^
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^
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-^x-

1fK

^
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^f

<?l^^
> -'fe
<»> 5SJO

^^

11/27 ,<TT
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-ft?
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^
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^5-

11/29

3>^
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I
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?

I

i»/y
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Emergence scoring: Record any pup^e whicJ/die (D) before emergence. D = dead for flies wfiich emerge but are not

surviving. P = pupa

Review: Q. Date:
Laboratory: Aquatec Biological Sciences', South Burlington, Vermont

ctdays32-42
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample/ Repl. Response

12593G * Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case \
OEggs/

Time to hatch /
# hatched

f

12593H # Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emeroed 5
tt Pairings

ft Egg Case

*Eggs/
Time to hatch /

# hatched

Init./Date
(1999)

11/20 1/24 11/26 11/27 11/29 11/30

Emergence scoring: Record any pupae whion die (D) before emergence. D = dead for flies wHich emerge but are not
surviving. P = pupa

Comments: (i) f

Review: ^_) Date: O[l

Laboratory: Aquatec Biological Sciences, South Burlington, Vermont
ctdays32-42
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12593 A

12593B

12593C

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

tt Egg Case

* Eggs /
Time to hatch 1

# hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

#Eggs/
Time to hatch /

* hatched

1 nit/Date
(1999)

43

12/1

44

12/2

45

12/3

46

12/4

47

12/5

48

12/6

49

OL-
Of

6U
0?

ou
op

1£^rcS

50

12/8

51

12/9

52

12/10

53

12/11

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review:
Laboratory

Date: I ctdays32=42-
tec Biological Sciences, South Burlington, Vermont

n
' i



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12593D

12593E

12593F

Response

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatched

ft Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

3 Egg Case

# Eggs /
Time to hatch /

# hatched

Init/Date
(1999)

43

12/1

44

12/2

45

12/3

46

12/4

47

12/5

48

12/6

49

0^
fir

OU
<s?

0^
Of'

13fc><^\

50

12/8

51

12/9

52

12/10

53

12/11

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review:. Date: 199
LaboratoryTAquatec Biological Sciences, South Burlington, Vermont

ctdays32=52~'~

cr



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12593G

12593H

Response

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

« Egg Case

# Eggs /
Time to hatch /

* hatched

IniUDate
(1999)

43

12/1

44

12/2

45

12/3

46

12/4

47

12/5

48

12/6

49

fi1—

OP

01
Op

12̂

50

12/8

51

12/9

52

12/10

53

12/11

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa _

Comments:

Review: Date:
Laboratory: A^faa'tec Biological Sciences, South Burlington, Vermont

0 P f!') - 0



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12609 A

12609 B

12609C

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

# Eggs /
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

#Egos/
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality

(days)
# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

Init./Date
(1999)

21

11/9

22

11/10

23

P

24

11/12

25

11/13

26

11/14

27

11/15

28

I

\<Kv\\*

T*l*

1-1/A6

ftM, j

29

W

30

)

^
Ik

&4

ft

&-

1»

1 1
fr* t
\$*

fcI

^

31

^-^

- . -^^

4^

-*

11/19

u

Emergence scoring: Record any pupae whicn die (D) before emergence. D = dead f6f flies wffich em^fge but are not
surviving. P = pupa

Review:
Laboratory: Aqualec Biological Sciences, South Burlington, Vermont

ctdays21-31

f> ,A r\ -T 1
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12609 D

12609 E

12609F

Response

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
onerget!

# Pairings

* Egg Case

# Eggs /
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time lo hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

* hatched

Init/Date
(1999)

21

11/9

22

11/10

23

11/11

24

11/12

25

11/13

26

I

Mv\tf

>

m
ff" -~m

27

41/15

28

)

&

1-Kn6

29

^

P$.

11/17

30

•

\

"ft

\\r Wlfy'
UT&J*

\

\

M-

31

I /

fafa

'1}

ÎjtST^

(O LLwiA-^

i
(s^

^

r&

,-7

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date: /??
Laboratory: Aquertec Biological Sciences, South Burlington, Vermont

ctdays21-31

O C 0 0 ;



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

: 99033 M-C Dead Creek BTR: 3615 / 3622 Test Start: 10/19/99

Sample / Repl.

12609G

12609 H

Response

# Males
emerged

Mate Time to
Mortality

(days)
# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Ego Case

*Eggs/
Time to hatch /

* hatched

Init/Date
(1999)

21

11/9

22

11/10

23

>

11/11

24

11/12

25

11/13

26

11/14

27

11/15

28

11/16

29

11/17

30

11/18

31

11/19

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Comments:

Review:. Date: ctdays21-31
Laboratory: A^uatec Biological Sciences, South Burlington, Vermont
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622

*/

1

Re
La

Sample / Repl.

12609 A

$4<

12609 B

12609C

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs ;
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days) ,
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch 1

« hatched

t Males
emerged

Male Time to
Mortality

(days)
# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

» Pairings

# Egg Case

# Eggs /
Time to hatch 1

tt hatched

Init/Date
(1999)

32

'

\*+

I .
w?
'3f

y^fx
*

I
ifa

M
'

^

33

4-

I'
/,OS3
0%hfl«*;

0_

<

Î, W
W>su^^t^
STunnWr

)T\

1^Emergence scoring: Record any pup î
surviving. P = pupa

view: \ \ Date: Its /!,<<* a

34

CJii'l*''?'
h_ iilan

«tfc/ i//i>

1
s^V
4-

*4C^

TV22
'lAVV

35

1

H4U -a
1

%

6?

1

zneolii|tf

x-^

^

36

/ ,„
3dwi
fodu

?>

H"
p

A^

^&̂1-fft

37

-^

|

^a\v

5

^J

^
\ 125rn

Test Start: 10/20/99

38

-

/ re*

$%' -ft oc*yffl,v,
u/2t

_ •

iwiff-
^&-

& whicl^die (D) before Emergence. D = d

ft) CC-uldn't C<

^ of h
)oratory: Aquatec Biological Sciences, South Burlington, Vermont
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

(TSample / Repl. Response &z V?
w

12609 D emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

Ways)
Cumulative

number
emeroed

# Pairings

* Epg Case

* Eggs /
Time to hatch /

* listened

3- 3

12609 E * Males
emerged

Male Time to
Mortality

(days)
a Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

* E33S /
Time to hatch /

s hatched

f!

12609 F * Males
emerged

Male Time to
Mortality
days)

$ Females
emerged

Females
Time to Mortality

(cays)
Cumulative

number
emerged

£ Pairings

* Egg Case

s Eggs /
Time to hatch /

* hatched

7'untlC-tW«

4-

30?

Init./Date
(1999)

11/20 11/23 'ram 1/30

Emergence scoring: Record any pupee whicWdie (D) before emergence. D = dead for flies which emerge but are not
,—-— surviving. P = pupa

Review: Date:
Laboratory^Aqualec Biological Sciences, South Burlington, Vermont

ctdays32-42

000075



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12609 G

12609H

Response

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

* Eggs /
Time lo hatch 1

it hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortalily

(day!)
Cumulative

number
emerged

# Pairings

* Egg Case

*Egos;
Time to hatch /

# hatched

IniUDate
(1999)

^

11/20

\22^
57

1«

^

11/22

'-if

11/23

o« —^^'j
-3<*

11/24

>26r
7?

11/25

*&

11/26

%

11/27

29—
-?o

11/28

\*%
-

11/29

-3t
<?L-

11/30

Emergence scoring: Record any pupfee which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Comments:

Review: Date:
Laboratory: Jf^uatec Biological Sciences, South Burlington, Vermont

ctdays32-42

n
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Rep).

12609 A

12609 B

12609C

Response

tt Males
emerged

Male Time lo
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

* Eggs 1
Time to hatch /

* hatched

* Males
emerged

Male Time lo
Mortality

(days)
# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

a Eggs /
Time 10 hatch /

tt hatched

# Males
emerged

Male Time to
Mortality
(days)

f Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

Init./Date
(1999)

43

12/1

44

12/2

45

12/3

46

12/4

47

12/5

48

12/6

49

12/7

50

12/8

51

12/9

52

12/10

<&
(̂

Ol*
0?

tyft,

C.L.
op
1&-

hi-
&?

^

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa t -

Review: C~~\ Date: /2-/2.(
Laboratory^^rtJuatefrBiological Sciences, South Burlington, Vermont

000077



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

w

1*

Sample / Repl.

12609D

12609 E

12609F

Response

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

* hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time lo
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

« Pairings

* Egg Case

* Eggs /
Time to hatch /

* hatched

Init/Date
(1999)

43

I

&[&

^\

^fn

44

I

</H

^lOUnh

\

^q

\3\> N

1^

45

^
^

MS>
•^OUoh

r̂

46

I6V\
^x^ ^

i6^

$
!£Er

47

\

\
V

12/5

48

"

I

^ ̂
°l

'i&l
1 }

12^V

49

'$$

\

5u,,l€ST

'%

50

1

^312/8

51

^

52

12/10

«!

^

OL^
0?

(^

o/
op

13) 'V

OL
D?

^X-̂̂ "

ia»-

%

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
I/ surviving. P = pupa , ._ 1 ,

Review: Date:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3615/3622 Test Start: 10/19/99

Sample / Repl.

12609G

12609H

Response

# Males
emerged

Male Time to
Mortality

(oays)
# Females
emerged

Females
Time to Mortality

(flays)
Cumulative

numDer
emerged

# Painngs

# Egg Case

* Eg=s /
Time to hatch /

# haic.hei3

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

* Eg;s /
Time to hatch /

tt hatcned

Init./Date
(1999)

43

12/1

44

12/2

45

-

12/3

46

12/4

47

12/5

48

12/6

49

12/7

50

12/8

51

12/9

52

12/10

#
<f

6L
Of
"b

OL-
oP
»V(3

U/c<
— 1C-

< • " «t D i r^

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa ( ^ 1 o^fVy

Comments:

Review: C Date: l\• •*-__-_•*. i i t f
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont
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Collection of Chironomus tentans Egg Cases for Chronic Toxicity Tests

Egg Case Deposit Date: /o //<,

Date
(1999)

lo//£
'

Jo// 7
/

/ (V/€

i*l \3

# Days
Post-

Deposit

0

'

Temperature

J 9.^-0C^
|

1 I /9,<3 '£-
\

2 22.C
\

3 I

No. of Egg Cases -^^ -sjs^

Feeding
(Se/enasfrum)

vx-

vX^

Observations

^ ^ ,_£,,- -x, ̂ 7

I
I

Test
Use

(Q/V* C

/O/l c 4

5

' U . I
\

\
\
\

IO/Z& C.

rfc. C\j

.^o, ^ /\u J ^> U



Collection of Chironomus tentans Egg Cases for Chronic Toxicity Tests

Egg Case Deposit Date: |0/ /s

Date
(1999)

/ j

10/15 fa
I I

/0//b
1

/6// 7

#Days
Post-

Deposit

0

1

2
1

10/1%

lO 1 if

'
1*1 7,3

3

4

5

/

Temperature

/• / ^ ,o ° O-
1
Li

3L0.3

zz. r

No. of Egg Cases 7

Feeding
(Se/enasfrum)

iX"

V
r^

•/ 1̂ -14̂

— •

Observations

"7ca<a^o-^

/ — / /^

Test
Use

'/<*$ ^fcf- j r^rJL ,

J°/i/a ./%-£_ 1

/}Ar^ /I P-T



Collection of Chironomus tentans Egg Cases for Chronic Toxicity Tests

(<

Egg Case Deposit Date: 1 o \IL>\^^

Date
(1999)

IV/LI

IO/L7

to/Lt

f°/2-1

# Days
Post-

Deposit

0

1

2

3

4

5

i

Temperature
(°C)

2-?^r

No. of Egg Cases >4~

Feeding
(Selenastrum)

^

*

Source of egg cases: /?a,/?r&2.

Observations

/^72p/<V^
O

Test
Use

L^ j f\.ij/•? *<•«- ' ~f ĵ,
Jbt±vU?s-f

)

00003.
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Midge (Chironomus tentans) Chronic Toxicity Test
Day 20 Survival and Dry Weight Data

Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek

Test Start: October 20, 1999
BTRU3529 '

Day 20: November 9, 1999

Sample

12611

Repl.

I

J

K
L

Initial #
Larvae

12
12
12
12

# Alive

OP OL

CPOL
opou
OVOL-

11/8/99

Init.

TTvv
Tin
7Tn
Trn

Larvae
preserve

d?
Y / N

Y /

Y/V
#0

' Y

r' 'i IIxuwblA
4f

^-"

#
Weighed

^^^

Ashed
Pan Wt.

^-^

Ashed
Pan Wt.
+ Larval
Dryjfltt.

-̂"•̂

Ashed
Pan and
Ashed
Larval
Wt.

12612 I
J
K
L

12
12
12
12

60POL

OPOL-

OP0L-

OPOL

im
7m
7m
7m

Y /

y
A<

/ Y """̂
^-— -

---^^
^^\

ff**^

12613 I
J
K
L

12
12
12
12

OFOL
DP0L
r)POL
OPOL

TJV\
TM
TM
7M

Y/
/ ,

A^\
/ Y ' — •""^^^

^^
^-^ *~ I

I

v.

I
12614 12 oeoL TM

12 0? 01
K 12 OP3>L Y

12 OPCiL 'ITn' A/r

12622 12 Y
12 IP^L Y

K 12 Y
12 Y , 3/3. 35"

Date /Time/ Init. Larvae in
Date /Time /I nit. Larvae in
Balance QC: Initial (20 mg
Date/time In \ \j^ Aj{Temp(

l \t'

oven: il/j^
furnace: ;\l
= Jccc, o^

°C)?U

ifc.i
3. 7

1 )
Init.

^ Date /Time/ Init. Larvae out of oven: H/z."? i^c-o j/^--
1 o' : f j" Date / Time / Init. Larvae out of fumade: ^~"

Final (20 mg= 2-005. Ob ) Balance Asset #:
^> Gr^ Date/time out 11/5 •f-r ,jJemp(0C) 3 Q ' <^ 'nit- d <^r —

i i"

Comments:

Reviewer: Date:
ctday20doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample / Repl.

12611 A

12611 B

12611 C

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched
# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

ft Pairings

# Egg Case

*Eggsl
Time to hatch /

# hatched

tt Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
'ime to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

f hatched

Init./Date
(1999)

21

1/10

22

11/11

23

11/12

24

11/13

25

11/14

26

L_
11/15

27

11/16

28

-

11/17

29

11/18

30

11/19

31

11/20

Review: C' Date: • •-1U f ¥*»'
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays21-31

f) ̂  f> '"i ̂  !L' ̂  >j J ,_< 4



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample / Repl.

12611 D

12611 E

12611 F

Response

tt Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch 1

# hatched

tt Males
emerged

Male Time to
Mortality
Ways)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

*Eggs/
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

nr hatched

Init/Date
(1999)

21

11/10

22

11/11

23

11/12

24

11/13

25

11/14

26

11/15

27

11/16

28

11/17

29

11/18

30

11/19

31

11/20

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review:iew: C |
oratoryVM|

Date:
LaboratoryVM|uatec Biological Sciences, South Burlington, Vermont

ctdays21-31

G P /•». ii-x r\. —
«... o .; ̂  'j



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR:3629 Test Start: 10/20/99

Sample / Repl.

12611 G

12611 H

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

#Eggs/
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

Init./Date
(1999)

21

11/10

22

11/11

23

-

11/12

24

11/13

25

11/14

26

11/15

27

11/16

28

11/17

29

11/18

30

11/19

31

11/20

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa _

Comments:

Review: Date:
Laboratory: A qua tec Biological Sciences, South Burlington, Vermont

ctdays21-31



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample/ Repl.

12611 A

12611 B

12611 C

Response

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

#EgcE/
Time to hatch 1

* hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time tc hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emeroed

# Pairings

# Egg Case

* Eggs/
Time lo hatch 1

# hatched

IniUDate
(1999)

32

11/21
•w\

33

11/22

34

11/23

35

11/24

36

11/25

37

11/26

38

11/27

39

11/28

40

11/29

41

11/30

42

12/1

Emergence scoring: Record^any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date: / " A/ / f f____
Laboratory: fojoatec Biological Sciences, South Burlington, Vermont

ctdays32-42



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample/ Repl.

12611 D

12611 E

12611 F

Response

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Monality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

tt Pairings

* Egg Case

Time to hatch /
# hatched

Init./Date
(1999)

-24**

1<M

00^*

11/22

W

11/23

*fc

11/24

"\tf

11/25

^

11/26

^8 **$r

!

11/27 11/28

^

11/29

*fr~

11/30

^^±-
^TL

12/1

Emergence scoring: Record gny pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

-

Review:
Laboratory: Aqtlitec Biological Sciences,'South Burlington, Vermont

ctdays32-42

O r\ r\ <-, n



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR:3629 Test Start: 10/20/99

Sample/ Repl.

12611 G

12611 H

Response

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

* hatched

a Males
emerged

Male Time to
Mortality
(days)

ft Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time 10 hatch /

# hatched

Init./Date
(1999)

^

W

L ZT
-57

11/22

-ff

11/23

-^

11/24

-fl

11/25

J€^
•77

11/26

Z7—
7?

11/27 11/28

-*T^x>

I
SdttJl

*$r-

^

11/30

— ftr*

4-

12/1

Emergence scoring: Record"any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Comments:

Review: Date: «
Laboratory :"£qtTatecl3iological Sciences, South Burlington, Vermont

ctdays32-42

0 0 0 0 0 9



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99
-

Sample/ Repl.

12611 A

12611 B

12611 C

Response

* Males
emergeo

Male Time to
Mortality

(days)
* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

# Eggs /
Time to hatch ;

* hatched

* Males
emerged

Male Time to
Mortality

(days)
* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emergeo

* Pairings

# Egg Case

# Egos /
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs I
Time to hatch /

# hatched

Init/Date
(1999)

43

12/2

44

12/3

45

12/4

46

12/5

47

6U

Qf
'&*

61
of
\9\i>
n1<S-

01

of
»y&-

12/6

48

•̂

12/7

49

12/8

50

12/9

51

12/10

52

12/11

53

12/12

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

" n n »~»
v.' '-• 'J

ctdays43-53

i r. n
1. -J U



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR:3629 Test Start: 10/20/99

Sample / Repl.

12611 D

12611 E

12611 F

Response

» Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

S Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emeroed

» Pairings

* Egg Case

* Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time tc
Mortality
(days)

n Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

* Eggs /
Time to hatch /

* hatched

Init/Date
(1999)

43

12/2

44

12/3

45

12/4

46

"

,

12/5

47

Oi

Of
fc-

OL
'VT
V^fG
'

0^

(ft
(1\̂

12/6

48

,,•*"

'

-

12/7

49

12/8

50

12/9

51

12/10

52

12/11

53

12/12

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa [_•

Review: Date:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays43-53

000101



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample / Repl.

12611 G

12611 H

Response

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

# Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

* Eggs /
Time to hatch /

* hatched

Init/Date
(1999)

43

12/2

44

12/3

45

12/4

46

12/5

47

0^

Of
{7H(̂

ou
Of
\l
^

12/6

48

— •

12/7

49

12/8

50

12/9

51

12/10

52

12/11

53

12/12

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa [_- \yc\fe>

Comments:

Review: _ _
LaboratoryTTCquatec Biological Sciences, South Burlington, Vermont

ctdays43-53

n P o\J '^ U



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample / Repl.

12612 A

12612 B

12612 C

Response

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

*Eggs/
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emeroed

* Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality

(davs)
# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emeroed

# Pairings

a Egg Case

* Eggs /
Time to hatch /

# hatched

Init/Date
(1999)

21

11/10

22

11/11

23

11/12

24

11/13

25

11/14

26

11/15

27

11/16

28

11/17

29

11/18

30

11/19

31

11/20

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date:
Laboratory: Aqtraiec Biological Sciences, South Burlington, Vermont

ctdays21-31

. u



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR:3629 Test Start: 10/20/99

Sample / Repl.

12612 D

12612 E

12612 F

Response

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

*£ggs/
Time to hatch /

* hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerges

# Pairings

# Egg Case

#Eggs/
Time to hatch 1

tt hatched

Init/Date
(1999)

21

11/10

22

11/11

23

11/12

24

11/13

25

11/14

26

11/15

27

11/16

28

11/17

29

11/18

30

11/19

31

11/20

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date: ctdays21-31
Laboratory: Acrdatec Biological Sciences, South Burlington, Vermont

.-•• •< .". «



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample / Repl.

12612 G

12612 H

Response

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(davs)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

* hatched

Init/Date
(1999)

21

11/10

22

11/11

23

11/12

24

I

*w

I

a1&

25

11/14

26

I

^

3-

^&

27

1_1/16

28

a^adP
. 'y

«t̂
2J

yf£

29

VA

30

11/19

31

I

^
lyifo

^

«fis_
Emergence scoring: Record any pupae which die (D) before emergence. D = deadlor flies vtfhich emerge but are not
surviving. P = pupa

Comments:

Review: Date:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays21-31

nr 705



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample / Repl.

12612 A

12612 B

12612 C

Response

# Mates
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

* Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality

(days)
tt Females
emerged

Females
Time to Mortality

(flays)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

* Eggs /
Time to hatch /

* hatched

Init./Date
(1999)

32

11/21

33

11/22

34

11/23

35

11/24

36

11/25

37

11/26

38

11/27

39

11/28

40

OL
W

")&

OL
Of
'W

OL
op
'"^

11/29

41

11/30

42

12/1

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa I -

Review: Date:
LaboratoryrAtfuatec Biological Sciences, South Burlington, Vermont

ctdays32-42

0 0 010 G



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample / Repl.

12612 D

12612 E

12612 F

Response

* Males
emerged

Male Time lo
Mortality
(days)

# Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emeroed

# Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatched •

# Males
emerged

Male Time to
Mortality
(days)

H Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

#Eggs/
Tune to hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to halch 1

V hatched

Init/Date
(1999)

<#&

11/21

'̂ 1?

-

11/22

&

11/23

O-4 -̂""

1̂

11/24

1̂ 2V
^7^

11/25

'_26^
77

11/26

•""23--
7$

11/27

* — 10- —
^f

11/28

"̂

Ou
Ofc,

I" 1/ 1>\

\if>

OL
OP
»]&

OL
0?
")^

11/29

"36^
-K£

11/30

-^rfv •

-^^

12/1

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa / ;

Date: ftReview:
LaboratoryiNXquatec Biological Sdie"ricfes,LSbuth Burlington, Vermont

ctdays32-42

000107



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample/ Repl.

12612 G

12612 H

Response

* Males
emerged

Male Time lo
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

# Eggs /
Time lo hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

ft Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

* hatched

Init./Date
(1999)

J&^-̂ 72^

11/21

•̂ 22-"

11/22

>23 "̂
1ft

11/23

'-7T

11/24

ifi —

7<p

11/25

^2€H
-n

11/26

27—
-3Q-

11/27

'-26-
-Tf

11/28

^2S
^0

Dt-Pqv
f C1

\ \ M^1

W

OL-
Of
i!?0!

7 V'1

11/29

^T
-

11/30

^

12/1

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa /<

Comments:

Review: Date:
Laboratory: Axpiatec Biological Sciences, South Burlington, Vermont

ctdays32-42



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample / Repl.

12613 A

12613 B

12613 C

Response

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* EBB Case

* Eggs /
Time to hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

Init./Date

(1999)

21

I

V

I

']\\\

22

bfr
<tf*

Pi

23

11/12

24

11/13

25

I

A^vVS1

I

A^uliV

Z>

IN

3^

26

I I

c$$

S'

^43UAhbt

11/1̂

27

|

^H\̂

I
" LV\^
Ga
tS4\

c«w

^

28

-

|*. (.

ySoO^

TM

29

W

t|!̂ 33

4HA

30

y
-jXV"1 \

^

31

I

\d^

^

^

i3§-
Emergence scoring: Record eny pupae which die (D) before emergence. D = Sead fo*?flies wmch emerge but are not
surviving. P = pupa fi.t

Review: Date:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays21-31

r

U
1



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample / Repl.

12613 D

12613 E

12613 F

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

*Eggs/
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

tt hatched

Init./Date
(1999)

21

11/10

22

11/11

23

11/12

24

11/13

25

11/14

26

-

11/15

27

11/16

28

11/17

29

11/18

30

11/19

31

11/20

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: CT Date: /f9
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays21-31

P. f". • '< f Ml\j ^ \< . . I !



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample/ Repl.

12613 G

12613 H

Response

# Males
emerged

Male Time lo
Mortality
(days)

ft Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

* Eggs /
Time to hatch /

* hatched

t Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

Init/Date
(1999)

21

11/10

22

11/11

23

11/12

24

-

11/13

25

11/14

26

11/15

27

11/16

28

11/17

29

11/18

30

11/19

31

11/20

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Comments:

Review: Dale:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays21-31 •

n r. "• i •« i
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

*4

V

w

( Sample/ Repl.

12613 A

12613 B

12613 C

Response

* Males
emerged

Male Time 10
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

» Egg Case

# Eggs /
Time 10 hatch /

* hatched

* Males
emerged

Male Time to
Mortality
(days)

ft Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

Time to hatch /
ft hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatched

Init./Date
(1999)

32

11/21

33 34 35

!

11/22 11/23 11/24

36

11/25

37

11/26

38

11/27

39

11/28

40

CL-

OP
ll/$

01
op v
1%*

A i
Ou-

^
f* *

u
i

^s£

11/29

41

11/30

42

12/1

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa / ,- \ ^^

Review: ^J Date: ^ ( V( /ff
Laboratory: Al^tiatec Biological Sciences, South Burlington, Vermont

ctdays32-42

n r



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample/ Repl.

12613 D

12613 E

12613 F

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

tt Pairings

# Egg Case

# Eggs /
Time to hatch /

* hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Monahty

(days)
Cumulative

number
emerged

H Pairings

# Egg Case

# Eggs /
Time to hatch 1

# hatched

* Males
emerged

Male Time to
Mortality

(days)
# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

# Eggs /
Time to hatch /

* hatched

Init/Date
(1999)

11/21

-~22-"

11/22

"̂

11/23

O.J
.~-iCT^_

11/24

y*-?(*

11/25

26—
7-7

11/26

^

"f<?

1

11/27 1 11/28

^

01
op
11 %r̂

,

^
(̂ii W

dfe

Oly

Of
U/ZV

11/29 11/30

11̂4^

12/1

C

* '̂

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa / - ( -, . „

, -- _ -~ĵ  s r L- " \ o^\ ^ £^ v _j

^^' cldays32-42Review:
Laboratory^Aquatec Biological Sciences, South Burlington, Vermont

n n
^' v-



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample/ Repl.

12613 G

12613 H

Response

* Males
emerged

Male Time lo
Mortality
(days)

# Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

#Eggs/
Time to hatch /

* hatched

* Males
emerged

Male Time lo
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emeroed

# Pairings

* Egg Case

*Eggs/
Time to hatch /

# hatched

1 nit/Date
(1999)

72-

11/21

*%

11/22

"fr

11/23

-24-
-JST

11/24

*&

11/25

-26—

11/26

27—

11/27

' 20-
2?

11/28

•29—

0

0
\ \
/

^

^/N
f

n

'Ĥ̂

^

OL
qp
lffe

11/29

se-

n/so

-*£
-

12/1

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa [^ \;K\?.

Comments:

Review: ^T Date:
LaboratoryiYquatec Biological Sciences, South Burlington, Vermont

ctdays32-42
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample / Repl.

12614 A

12614 B

12614 C

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to halch /

* hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatched

Init./Date

(1999)

21

f

^

I

M

22

11/11

23

11/12

24

11/13

25

I I

iV ̂
I
%
jXz>H
l

y>&

26

11/15

27

11/16

28

|̂

vfar

*5~

r̂

29

I

?/i'(«
*^

1f,\.

30

-

I

$3

'̂̂ -

•T-

31

•

f̂J^

11/20

Emergence scoring: Record'flny pupae which die (D) before emergence. D = dead for flies which emergebut are not
surviving. P = pupa

Review: <^J Date: /2-/t( /f?
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

\

ctdays21-31



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample/ Repl.

12614 D

12614 E

12614 F

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

#Eggs/
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

#Eggs/
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

Init/Date
(1999)

21

11/10

22

11/11

23

11/12

24

11/13

25

11/14

26

-

11/15

27

11/16

28

11/17

29

11/18

30 31

11/19 11/20

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays21-31

n r o -r r,
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample / Repl.

12614 G

12614 H

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched
* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

#Egos/
Time to hatch /

# hatched

Init/Date
(1999)

21

11/10

22

11/11

23

11/12

24

-

11/13

25

11/14

26

11/15

27

|<̂

1-F

28

t

Viita(

9-

137f-

29

I
4*

<*$»

•W

30

M/19
* M\

31

4<^\#

3
ui/imG
Wi*

ty%L
Emergence scoring: Record any pupae which die (D) before emergence. D - dead for flies wfftch emerge but are not
surviving. P = pupa

Comments:

Review: Date:
Laboratory: ^tjttatec Biological Sciences, South Burlington, Vermont

ctdays21-31

<.' '-



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample/ Repl.

12614 A

12614 B

12614 C

Response

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

t Egg Case

* Eggs /
Time to hatch I

# hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Modality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

* hatched

Init/Date
(1999)

32

11/21

33

11/22

34

\ I

\^

°\

^

35

}

Mjl/24
AffV

36

11/25

37

11/26

38 39

11/27 11/28

40

11/29

41

QU
09

^

bu
Of
*\y>̂

0^
OP
"l̂ iv

11/30

42

12/1

Emergence scoring: Record any pupae which die (D)/6efore emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays32-42



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample / Repl.

12614 D

12614 E

12614 F

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

V hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

#Eggs/
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

» Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

I nit/Date
(1999)

72-

11/21

--22—
73

11/22

2^~~~

3^

11/23

f\_A- -

?f

11/24

•25~~
^fl

11/25

-2*-
77

11/26

fr

11/27

2*T
3?

11/28

•29""3fc

11/29

*> A —
^wJT ^

ou
of

^

(1i-
Of
»)3p
iiA%v

\J

Qu-
Of
\\\v>
TT1

11/30

3 <4T
^2_

12/1

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date:
Laboratory: Aquatec Biological

: i, /•),, /O'.s
ical Sciences, South Burlington, Vermont

ctdays32-42



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

oject: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample / Repl.

12614 G

12614 H

Response

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulattve

number
emerged

# Pairings

* Egg Case '

#Eggs;
Time to hatch /

* hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

I nit/Date
(1999)

•̂

J,

iC '

^W1

-«-40coit

11/21

4tF\

'_-22-

,\A

#•
.«IW

11/22

" 23"-

11/23

r\ A —-̂24_

11/24

-Mf

11/25

-56—
J77

11/26

r̂

11/27

^~

11/28

28-

11/29

"W

0(x
OP
•0m
^\\^

OL
OP
Mso

<5T^

11/30

n-i- — o i

12/1

Emergence scoring: Record/sfny pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Comments:

Review: Date: 2,1
Laboratory: Aqu3tec Biological Sciences, South Burlington, Vermont

ctdays32-42



Midge (Chironomus tetltans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample / Repl. Response 21 22 23 24 25 26 27 28 29 30 31

12622 A * Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

J

12622B # Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs 1
Time to hatch /

# hatched

12622C # Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

s

2>
* Pairings

# Egg Case

#EgBs/
Time to hatch /

# hatched

Init/Date
(1999)

11 11/15

£ice

11/16 11/19

Emergence scoring: Record any pupae which die (D) before emergen
surviving. P = pupa

Review. Date:

D = dead fof flies whfch emerge but are not

ctdays21-31
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

p r •• T



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

^Project: 99033 M-C Dead Creek

*

BTR: 3629 Test Start: 10/20/99 |

Sample / Repl.

12622 D

12622E

12622 F

Emergence scor

V
JL_

Review: Q )
Laboratory: AqWtec E

Response

f Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
CLTtiulative

number
emerged

# Pairings

# Egg Case

*Eggs/
Time to hatch /

tt hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emeroed

* Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
'ime to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

Init/Date
(1999)

21

I

t*

I

iyio

22

/

^

I

ID
<^\\

^

m
ng: Record 6ny pupS

~Date: fr/U / f f
iiological Sciences, Soutt

23

$r1

&tf
UJ/ -f

V1(V

24

1

A^v

1

y&
^L
[

(
^H^

"

Aj

— -~^
/

1 1A13L-
^— ̂ j

25

^

^N,

t

^

^l* fcST.

fes^

^

26

V

^unViiî c
U\»-

JL&J

1J5&-

27

I

Q̂-
lAW' .
^ \A^

*
kJtc1

I
w ^°

^JfH?

28

O^O"̂
w Q O

/k/|CCv\^|

^

^Jb

1̂ /a

11/17

29

*&&

.1

HA19

k g -

A^
V

30

^
I

$$F
f

3^fe\

^1
\

/ **1 j mL/f-vlt^O H'^T
^yWIAnlA "V***

1-W\ V
/
,/19
iV~-

31

^-^

-

,

11/20

^

e which die (D) before emergence. D ̂ dead fogies Wrnch emerge but are not
surviving. P = pupa

ctdays21-31
i Burlington, Vermont

OCGl-r.2



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 1 Test Start: 10/20/99

Sample / Repl.

12622G

12622 H

Response

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

It hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

1 nit/Date
(1999)

21

11/10

22

11/11

23

11/12

24

<

#M\*

}

np3>

25

K

3-
v/tzutf

l//3..

A

1-̂ (sr

26

! (

^
^/^
^w^a

\
V

k^

27

/

^\^

f

Po

KNS*̂ »^

>,.

/

^/t3

;

P|n1n6 ,

28

I

^c\*v

] Ce

/^/
jfo^

^^

^-

29

V.

ŴliCfiid
\h«.+CK«/

^-t-

30

">Y

l<^ '

ij£i!

31

$$

11/20

v.

N,

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies wfiich emejjge but are not
surviving. P = pupa

Comments:

Review: Date:
Laboratory: A^Catec Biological Sciences, South Burlington, Vermont

ctdays21-31

0 0 P 1 '' '}U v/ U j. .- O



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

^Project: 99033 M-C Dead Creek [ BTR: 3629 Test Start: 10/20/99

Sample/ Repl.

12622 A

12622 B

12622C

Response

* Males
emerged

Male Time to
Mortality
(days)

# Female*
emerged

Femalet
Time to Mortality

Ways)
Cumulative

number
emerged

# Pairings

» Egg Case

* Eggs /
Time lo hatch /

* hatched

« Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# EBB Case

* Eggs /
Time to hatch /

* hatched

# Males
emerged

Male Time to
Mortality
(days)

K Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

* Eggs /
Time to halch ;

# hatched

Init./Date
(1999)

32

11/21

33

11/22

34

11/23

35

11/24

36

11/25

37

?

11/26

38

11/27

39

11/28

40

11/29

41

11/30

42

12/1

surviving. P = pupa

Review. Cj Date: I ~^(^ (?<?
Laboratory. Aquatec Biological Sciences, South Burlington, Vermont

ctdays32-42

O C G 1 2 4



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample / Repl.

12622D

12622 E

^tfV

12622 F

Response

* Males
emerged

Male Time to
Mortality
(days)

« Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

It Eggs /
Time to hatch /

f hatched

H Males
emerged

Male Time to
Mortality
(days)

£ Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairihgs

_ S E g g Case

* Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

S Pairings

* Egg Case

* Eggs /
Time to hatch /

f hatched

Init./Date
(1999)

-2*^•̂ ?z-

9i\r\o\(j ,
^I3£u^

\ltt
a'foUhnd

n )*A

1,1/21
^YV\

^

<-c*ud

11/22

-*£

1

v\

7

^

^24-
7S~

11/24

_-as-7(0

I
•2/M

^f

11/25
^/r>\

-26"
^7

11/26

-27T,-
?0

11/27

"1?

U/28Tiv\

; '̂-4ft

11/29

^T

11/30

-5L

12/1

Emergence scoring: Record'any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays32-42

0 P f! 1



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

oject: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample / Repl.

12622G

12622H

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

* Eggs /
Time to hatch /

« hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

# Eggs /
Time to hatch /

A hatched

Init/Date
(1999)

&ft

11/21

"22^
- 77

11/22

-~23 "̂

11/23

3A^
3^

11/24

^0

11/25

— OR

11/26

' JZfi

11/27

-28-

11/28

-f?

11/29

^T

11/30

34—

12/1

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Comments:

Review:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays32-42



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample / Repl.

12622 A

12622 B

12622C

Response

# M
em

Male
Mo
(d

#Fe
emt

Per
Time to

Id
Curt

nu
em

# P

#Eg

t tE
Time t(

*ha
* M
em

Male
Mo

<d
*Fe
em

lies
ged

me to
ility
•s)
tales
ged

les
Mortality

s)
alive
ber
ged

ings

Case

s /
hatch/
tied

les
;ed

ne to
lily
s)
ales
led

Femdtes
Time 10 l^ortality

(dayfe)
Cumulative

number
emerged

t Pairings

* Egg Case

* Eggs /
Time to hatch /

# hatcrfed

* Malts
emerged

Male Time to
Morta ty
(days)

# Femajes
emerged

Female's
Time to Mortality

(days))
Cumulative

number
emergep

* Painnls

« Egg Cate

* Eggs /
Time to hatch /

# hatched

Init/Date
(1999)

43

ou
OP

r>l-
tiP

fl-
op

^N

44

12/3

45

12/4

46

12/5

47

12/6

.48

12/7

49

12/8

50

12/9

51

12/10

52

12/11

53

12/12

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date:
LaboratoryT^quatecBiological Sciences, South Burlington, Vermont

ctdays43-53
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

reject: 99033 M-C Dead Creek BTR: 3629 Test Start: 10/20/99

Sample/ Repl.

12622G

12622H

Response

# Ma les
emerged

Male Time to
Mortality
(dais)

* Fen ales
emei ;ed

Fern les
Time to I lortality

Ida s)
Cumu alive

num »er
emei >ed

* Pailngs

* Egg Qase

#Eggj
Time to hs

#hatcr|=

/
ch/
d

* Maids
emerged

Male Tim
Mortalil

(days;
* Femal
emerge

Female
Time to Mo

(days)
Cumulati

numbe
emerge

* Pairin

* E9S d

to
f

' (

tality

•e

s

se

* EggJ/
Time to hajch /

# hatched

Init./Date
(1999)

43

OL-
IP

DU
5P

m

44

12/3

45

12/4

46

12/5

47

12/6

48

12/7

49

12/8

50

12/9

51 .

12/10

52

12/11

53

12/12

\J

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Comments:

Review: Date: ctdays43-53
Laboratory: Aqaatec Biological Sciences, South Burlington, Vermont

o r. r, Q
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Collection of Chironomus tentans Egg Cases for Chronic Toxicity Tests
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Midge (Chironomus tentans) Chronic Toxicity Test
Day 20 Survival and Dry Weight Data

Client: Menzie-Cura & Assoc. Project: 99033 Dead Creek
Test Start: October 21, 1999

BTR: 3641 ' ,
Day 20: November 10, 1999 |~

Sample

12665

Repl.

I

J

K
L

Initial #
Larvae

12
12
12
12

# Alive

OPi\i.o£
O P 3 L l £
IP #i- o£
ip iuse

11/8/99

Init.

TM
TV]
•im
Tm

Larvae
preserve

d?
Y / N

Y

Y

Y

Y

CouuWt.

*1C

||
1^
13

#
Weighed

h

<>
T

1

Ashed
Pan Wt.

J.33C.1JT
3,'-^.?3
£/m^
p; v 5v. k<

Ashed
Pan Wt.
+ Larval
Dry Wt.

3,3^0
^tf[6.c5

^fc.;^
-3,mw

Ashed
Pan and"
Ashed
Larval

Wt.

333£.?o
3,-3&Wl
W£ Ifr

5,^^,?D

12668 1

J
K
L

12
12
12
12

3P3L. It
(e?4L 0£
z?$ld£
3tP9iLD£

Una
DA
TM
tm

Y
Y
Y ^
Y

if
15
It
(^

-3
*-f
<$
o

2,3k:?,'?/

iUjfr". 2-e
1 a 2 ' i 47^1 ]•?•<£ ' \ i
3 V^V."?;

,5 ^"r/.fc1

-3l3
crz.]'i

Z ÎW, ̂
s 3,4>5.?.\:

= a,^t3^C

*-i, 336,7
^V3&3*'

r;p^r07

1
J
K
L

12
12
12
12

Y
Y
Y
Y

S
1

1

1
J
K
L

12
12
12
12

Y
Y
Y
Y

1
J
K
L

12
12
12
12

Y
Y
Y
Y

Date / Time / Init. Larvae in oven: I !/^/Yi \k^g Date /Time/ Init. Larvae out of oven: \(l^~^ tS',&z> ^&-
Date / Time / Init. Larvae in furnace/: \ { \ j r ^ 1 5 '. Is Date / Time / Init. Larvae out of furnace:
Balance QC: Initial (20 mg = &JD.01 ' ) Final (20 mg = ^cco.dfc ) Balance Asset #:
Date/time In ii /it. ji Temp(°C) X0 Init. ̂ (3- Date/time outu | -Op Temp(°C) jf^ Init. ^> <^-

\v

Comments: P = pupa, L = larva, E = fly previously emerged (larval casing left behind on water surface). -v

Reviewer: Date:
ctday20doc
Laboratory: Aquatec Biological Sciences, South Burl ngton, Vermont



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3641 Test Start: 10/21/99

Sample / Repl.

12665 A

12665 B

12665 C

Response

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emeroed

* Pairings

# Egg Case

# Eggs /
Time lo hatch /

* hatched

£ Males
emerged

Male Time to
Mortality
(days)

£ Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

? Pairings

# Egg Case

£Eggs/
Time to hatch /

X hatched

£ Males
emerged

Male Time to
Mortality
(days)

£ Females
emerged

Females
Time to Mortality

(davs)
Cumulative

number
emerged

£ Pairings

# Egg Case

* Eggs /
Time to hatch /

* hatched

Init/Date
(1999)

21

11/11

22

11/12

23

11/13

24

11/14

25

11/15

26

11/16

27

11/17

28

11/18

29

11/19

30

11/20

31

11/21

Review: ^_ Date: ' /' "~ ' ' 7
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

i A Cvj

i-f-c ctdays21-31

nrni .



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3641 Test Start: 10/21/99

Sample / Repl.

12665D

12665 E

12665 F

Response

* Mates
emerged

Male Time to
Mortality
(days)

ti Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

• Eggs/
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Painngs

* Egg Case

• Eggs/
Time 10 hatch /

# hatched

Init/Date
(1999)

21

11/11

22

11/12

23

I

t^

(,

I

6^

$&

24

I1
We

3
;% %

1̂1<5-

25

r

f •
Jianhafef

r
ntf&

0-

jî .

26

I

2V
4-

fes
i X

W«)w-

1

Uî jY

-3

^W

27

^
5!̂̂V

1,1/17

28

I

%3

5

MWj^

*$$

1.1/18
W\J

29

-̂-̂

rJ

lie^

°̂

^

1W

30

VI0

îri?

^^

31

^M>

11/21

Emergence scoring: Record any pupae which die (D) before emergen
surviving. P = pupa

D ^dead fo/flies which emerge but are not

Review: Date:
Laboratory:vAqaatec Biological Sciences, South Burlington, Vermont

0

ctdays21-31

1 j'J '.I



Midge (Chironomus (enfans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3641 Test Start: 10/21/99

'Sample / Repl.

12665 G

12665H

©

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

# hatched

Init/Date
(1999)

21

J*

11W

22

11/12

23

11/13

24

11/14

25

11/15

26

-

11/16

27

11/17

28

11/18

29

11/19

30

11/20

31

11/21

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Comments:
fry One found in~

Review: Date: z.
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays21-31

r



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3641 Test Start: 10/21/99

Sample / Repl.

12665 A

12665 B

12665 C

Response

* Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch ;

# hatched

* Males
emerged

Male Time to
Mortality
(days)

P Females
emerged

Females
Time to Mortality

(Says)
Cumulative

number
emerged

# Pairings

* Egg Case

# Eggs /
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

a Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# £99 Case

* Eggs /
Time to hatch /

# hatched

Init./Date
11999)

32

11/22

33

11/23

34

11/24

35

11/25

36

11/26

37

11/27

38

11/28

39

•

• -

w.
J&f^
T^o-̂ r"--*i)p i

11/29

40

j)

i>v\

11/30

41

12/1

42

12/2

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa L- L&M /^. , , -: rr, ̂  ^ ,,-,™/i

Review: _ Dale: 1^/2,1 (4__
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays32-42

n r



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

I Project: 99033 M-C Dead Creek BTR: 3641 Test Start: 10/19/99

Sample / Repl.

12665D

12665 E

12665F

Response

# Males
emerged

Male Time to
Mortality

(days)
# Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

*Eggs/
Time to hatch /

# hatched

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

*E89s/
Time to hatch /

# hatched

* Males
emerged

Male Time to
Mortality
(days)

f Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

#E99s/
Time lo hatch /

* hatched

1 nit/Date
(1999)

2K
-̂ J-T-

11/22

^TJ

11/23

"V^^fS
•rt*

\

$k*

6

**&

11/24
^fy\

'̂ T

-̂N

11/25

'̂ 2€^U-26r
7* 7-7

\ >(*/
l°
t . !04
i4^rili.
^oLrtl^. r
11/26

î <Ua-̂
V+txt\*\

*r
$&A
)ĵ JHSlf}f\

la^x

•h
31&

^fff

11/28

"̂

11/29

"̂

11/30

IT

12/1

^*t-
4-1-

12/2

Emergence scoring: Record any'pupae whicfi die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

ctdays32-42Review. (._) Date: l2-i
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3641 Test Start: 10/21/99

Sample / Repl.

12665 G

12665 H

Response

X Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

# Eggs /
Time to hatch /

% hatched

a Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

SEggs/
Time to hatch /

* hatched

Init/Date
(1999)

•Jfe

11/22

r\t*~ '̂

?1>

11/23

~^f

11/24

*fr

11/25

--¥?

11/26

'ff

11/27

'^^9

11/28 11/29

' $0

11/30

1A —

^

12/1

-2rt-

12/2

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Comments:

Review: Date: /
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays32-42



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3641 Test Start: 10/21/99

Sample .' Repl.

12665 A

12665 B

12665C

Response

* Males
emerged

Male Time to
Mortality

(days)
» Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time to hatch /

* hatched

t Males
emerged

Maie Time lo
Mortality

(days)
# Females
emerged

Females
Time to Mortality

(davs)
Cumulative

number
emerged

# Pairings

# Egg Case

* Eggs /
Time 10 hatch /

H hatched

* Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(oays)
Cumulative

number
emergeo

3 Pairings

# Egg Case

* Eggs /
Time to halch /

* halched

Init./Date
(1999)

43

12/3

44

OL-
G?

Ou
o?

(X
$°

^>

45

12/5

46

12/6

47

12/7

48

12/8

49

12/9

50

12/10

51

12/11

52

12/12

53

12/13

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Date: > 2-/£. ^ /f?Review: f
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays43-53

f\ PI n
1) L u A nM *••>



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3641 Test Start: 10/21/99

Sample / Repl.

12665 D

12665E

12665F

Response

B Males
emerged

Male Time to
Mortality
(days)

# Female:
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

* Egg Case

* Eggs /
Time to hatch /

* hatched

f Males
emerged

Male Time to
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

SEggs/
Time to hatch /

# hatched

£ Males
emerged

Male Time lo
Modality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

SEggs;
Time to hatch /

tt hatched

Init./Date
(1999)

43

c.

12/3

44

OL
op

3L
d?

OL
of

££*>^w^>

45

12/5

46

12/6

47

12/7

48

12/8

49

12/9

50

12/10

51

12/11

52

12/12

53

12/13

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Review: Date:
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays43-53

Ol jQ



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3641 Test Start: 10/21/99

Sample / Repl.

12665 G

12665H

Response

# Males
emerged

Male Time to
Mortality
(bays)

# Females
emerged

Females
Time lo Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

# Eggs /
Time to hatch /

# hatched

* Males
emerged

Male Time lo
Mortality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

# Egg Case

# Eggs /
Time to hatch /

* hatched

1 nit/Date
(1999)

43

12/3

44

6U
op

OL
6P

12/4

45

12/5

46

12/6

47

12/7

48

"

12/8

49

12/9

50

12/10

51

12/11

52

12/12

53

12/13

Emergence scoring: Record any pupae which die (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa

Comments:

Review: C J Date: '
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

ctdays43-53

O C G 1 3 1



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3641 Test Start: 10/21/99

Sample / Repl. Response 21 22 23 24 25 26 27 28 29 30 31

12668 A # Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

#Egos/
Time ID hatch /

# hatched

2£4fc~

12668B # Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings

# Egg Case

*Eggs/
Time to hatch /

# hatched

1 1

a.

12668C * Males
emerged

Male Time to
Mortality

(days)
* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

t Pairings

# Egg Case

#Eggs/
Time to hatch /

# hatched

i M
>\\\

1 nit/Date
(1999)

11/12

TlCeEmergence scoring: Recordany pupae which die (D) before emergence. D = dead for flies wwch emerge but are not
surviving. P =

Review: (\ Date: ^ ,~ ,~~ .-,«,,*£ §T>11

Laboratoryr^quatec Biological Sciences, South Burlington, Vermont

P many yotL
.^.. / i ---



Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek | BTR: 3641

*

r

Sample / Repl.

12668D

12668 E

12668 F

Response

# Males
emerged

Male Time to
Mortality
(days)

# Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

# Pairings
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3641 Test Start: 10/21/99
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3641 Test Start: 10/21/99
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3641 Test Start: 10/19/99
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Midge (Chironomus tentans) Chronic Toxicity Test Biological Monitoring

Project: 99033 M-C Dead Creek BTR: 3641 Test Start: 10/21/99

Sample / Repl.

12668 G

12668 H

Response

* Males
emerged

Mate Time to
Mortality
(days)

91 Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

Time to hatch /
* hatched

* Males
emerged

Male Time to
Monality
(days)

* Females
emerged

Females
Time to Mortality

(days)
Cumulative

number
emerged

* Pairings

* Egg Case

* Eggs /
Time to hatch /

* hatched

Init/Date
(1999)

11/23 1.1/24

I®

11/25 11/26 11/27 11/28

oe

Oi-

OP

11/29 11/30

39—

12/1 12/2

(D

Emergence scoring: Recpro^any pupae wh«#Tdie (D) before emergence. D = dead for flies which emerge but are not
surviving. P = pupa "H^ -̂pUfe î—^ i ̂ TVc£-
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Collection of Chironomus tentans Egg Cases for Chronic Toxicity Tests
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Collection of Chironomus tentans Egg Cases for Chronic Toxicity Tests

Egg Case Deposit Date: to/ i%
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Collection of Chironomus tentans Egg Cases for Chronic Toxicity Tests

Egg Case Deposit Date: j0/&j±G
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î r
•y^7~

^t

^
t t

oT
o>
en

5"
CO
Q

'E

Q.

Ô_
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ALKA

Sample
Number

12548

Avg

Min

Max

12550

Avg

Min
Max

12551

Avg

Min

Max

12552

UNITY AND HARDNESS

Date Alkalinity Initial Final Alkalinity Hardness Initial
Volume Titrant Titrant (mg/l) Volume Titrant
(mis) (mis)

10/19/99 50 4.6 6.9 46 50 17.7

11/8/99 50 28 29.6 32 30 0.2

12/9/99 50 2.8 4.7 38 50 4.5

38.7

32

46

10/19/99 50 9.1 11.2 42 50 35.7

11/8/99 50 33 34.7 34 30 10.5

11/29/99 50 25.2 26.8 32 50 4

36.0

32

42

10/19/99 50 11.2 13.4 44 50 0.1

11/8/99 50 36.6 38.2 32 30 15.5

11/29/99 50 26.8 28.7 38 50 8.2

38.0

32

44

10/19/99 50 13.4 15.9 50 50 9

11/8/99 50 39.8 41.4 32 30 25.2

12/3/99 50 32.4 33.9 30 50 0.2

Final Hardness
Titrant (mg/l)

26.8 182.0

3.7 116.7

10.2 114.0

737.6

114

182

45.7 180.0

14.5 133.3

8.2 84.0

732.4

84

180

9 178.0

21.8 110.0

12.4 84.0

724.0

84

178

19.6 212.0

28.9 123.3

5.9 114.0

Tuesday, December 21, 1999 1'iifn' I tif 4
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Sample
Number

Avg

Min

Max

72592

Avg

Min

Max

72593

Avg

Min

Max

12609

Avg

Min

Max

12611

Date Alkalinity Initial Final Alkalinity Hardness Initial Final
Volume Titrunt Titrant (mg/l) Volume Titrant Titrant
(mis) (mis)

37.3

30

50

10/19/99 50 21.6 23.6 40 50 18.2 27.5

11/8/99 50 41.4 43.3 38 30 28.9 32.7

12/6/99 50 35.5 37.1 32 50 11.1 16.8

35.7

32

40

10/19/99 50 23.6 25.4 36 50 27.5 37.1

11/8/99 50 43.3 45.1 36 30 32.7 36.9

12/7/99 50 38.6 40.3 34 50 21.8 27.1

35.3

34

36

10/19/99 50 25.4 27.5 42 50 37.1 46.6

11/8/99 50 45.1 47.1 40 30 36.9 41

11/30/99 50 21.9 23.7 36 50 41.8 46.3

12/13/99 50 19.9 21.9 40 50 36.7 41.8

39.5

36

42

10/20/99 50 34.2 35.8 32 50 6.7 12.1

11/3/99 50 24.1 25.8 34 50 41.1 48.4

11/9/99 50 41.5 43.1 32 50 6.4 13.2

Hardness
(mg/l)

149.8

114

212

186.0

126.7

114.0

142.2

114

186

192.0

140.0

106.0

146.0

106

192

190.0

136.7

90.0

102.0

729.7

90

190

108.0

146.0

136.0

. December 2], 1999 l><i;>e 2 of 4

r pv- u



Sample
Number

Avg

Min

Max

12612

Avg

Min

Max

12613

Avg

Min

Max

12614

Avg

Min

Max

12622

Date Alkalinity Initial Final
Volume Titrant Titrant
(mis)

12/6/99 50 37.1 38.6

10/20/99 50 35.8 37.5

11/3/99 50 25.8 27.8

11/9/99 50 43.1 44.5

11/29/99 50 28.7 30.3

10/20/99 50 37.5 39.2

11/3/99 50 27.8 29.6

11/9/99 50 44.5 46.2

11/29/99 50 30.3 31.9

10/20/99 50 0.1 1.8

11/3/99 50 23.6 31.4

11/9/99 50 46.2 47.6

11/30/99 50 29.2 30.8

Alkalinity Hardness Initial Final
(mg/l) Volume Titrant Titrant

(mis)

30 50 16.8 21.8

32.0

30

34

34 50 12.1 17.7

40 50 0.2 8.1

28 50 13.2 20

32 50 12.4 16.7

33.5

28

40

34 50 17.7 23.6

36 50 6.1 15.7

34 50 20 26.9

32 50 16.7 21

34.0

32

36

34 50 23.6 29.1

36 50 15.7 23.1

28 50 26.9 33.3

32 50 30.3 36.4

32.5

28

36

Hardness
(mg/l)

100.0

722.5

100

746

112.0

158.0

136.0

86.0

123.0

86

758

118.0

152.0

138.0

86.0

123.5

86

152

110.0

148.0

128.0

122.0

727.0

110

148

Tiiesilar. December 21, J999 tigi' 3 of 4



Sample
Number

Avg
Min
Max

12665

Avg
Min
Max

72668

Avg
Min
Max

Dale Alkalinity Initial Final
Volume Titrant Titrunt
(mis)

10/20/99 50 4.2 6.1

11/3/99 50 33.1 34.9

11/9/99 50 48.8 50

12/2/99 50 30.8 32.4

10/21/99 50 6.1 7.6

11/10/99 50 25 26.8

11/18/99 50 20.2 22.1

12/4/99 50 33.9 35.5

10/21/99 50 7.6 9.7

11/10/99 50 29.4 31

11/18/99 50 25.6 27.3

11/29/99 50 23.7 25.2

Alkalinity
(mg/l)

38

36

24

32

32.5

24

38

30

36

38

32

34.0

30

38

42

32

34

30

34.5

30

42

Hardness Initial Final
Volume Titrant Titrant

(mis)

50 34.4 39.7

50 29.5 36.9

50 38.8 45.3

50 36.4 41.5

50 0.5 6.1

50 33.4 40.8

50 225 30.2

50 5.9 11.1

50 6.1 11.3

50 5.6 13

50 0 6.8

50 0 4

Hardness
(mg/l)

106.0

148.0

130.0

102.0

121.5

102

148

112.0

148.0

154.0

104.0

129.5

704

154

104.0

148.0

136.0

80.0

117.0

80

14S

Tuemla\: December 21, 1999 ifv 4 of 4
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Alkalinity and Hardness Analysis

Client: [fl$fl?j? -fajfL
Sample Description: (

Project: ffo33 BTR: j>kii>

^ouyi O ioli^l

Sample Sample
ID Date

) *"? ^\LJ I A
1 £_i— ^ 1 V^

H'3
/Dhqi '

LJ^|
LJ^|

,-^0
51

i/^"j J _,

;

1

ALKALINITY HARDNESS
Sample Titrant Titrant Analyst

Vol. Init. Final Date/
Vol. Vol. Init.

5CmJ (\£L_
G?.3

$.(0
MD.'I
\ Q. I

//.iO_

J- 1/3,^

A .3
4.6?
lo^
Q I
i/.*-
BM
i5.°l

'^^

J—

1

i

1

1

i

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

^DfrJ
fybil

o,| / / .&? ky^^
/7.~1-

5/>Atf/ K?-"^ ^.S'

la^J-S' i^-T"

l.^fclT V5. y1"
o./ S(D

J- (^ , ( J jCf.fo _-

1
\

1

!

i

i

1
1

Data
entered

Init.

ty&£>

J-

Aqualec Biological Sciences South Burlington, VT s&hform.doc
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Alkalinity and Hardness Analysis

Client: '̂ nt^-Cw^L Project:
Sample Description: f^foi /O

y*"* /\ /^ "~^
77033 BTR: .-;

ha. ID/,*!
>62--2-

Sample Sample
ID Date

126§̂
1 9o
I 9/

IO//3
I

1
/ .oo J /

J. £>:2, /

/c^tX/l 1
-IfiO _! —

\

ALKALINITY HARDNESS
Sample Titrant Titrant Analyst

Vol. Init. Final Date/
Vol. Vol. Init.

5cvi/l

1

15 cj

/?.£
W.7-

2J.6?
53,0^

1 ,35.4
_L

r?.8
]Cjf "f

tya-afS

c?/ //>
?l3.i/
35M
'33.5 1

315 \3ft5 -L

1

1

|

1

1

1

Sample Titrant
Vol. Init.

Vol.

Titrant Analyst
Final Date/
Vol. Init.

m/n/l £tfJ/) ! 66 9" 1 '•# ^S^3-?"i */O,T-
0.̂ 2. ! /K.-2-
/^. ̂  î 7?.6

/ ln^9 ^^ \
1

J_
^j v^.^

ia /' 11.1
2? !L -t-

i

!

i

|
I

ii
1 |
I
i

1i
i

i
1 i
i

Data
entered

Init.

/2/z/ ys

Aquatec Biological Sciences SoLrth Burlington. VT 3thform.doc

n t n
U u



Alkalinity and Hardness Analysis

Client: Project: j c
Sample Description: y- O H.fk ^:

ALKALINITY HARDNESS

Sample Sample
ID Date

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

Data
entered

Init.

£
-L

Dpi s&.o
20,3
&.*> M>-

MOrrU

O. / 11. X
.

Apuatec Biological Sciences South Burlington, VT afihform.doc
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Alkalinity and Hardness Analysis

Client: /)^/?^)6 - (^JuJfO Project: ^ f £ ? 3 BTR: jrv^J7

Sample Description: Tyiu 0

Sample Sample
ID Date

l3(Pl#5

!3(0G?%

I2(0k4

(tf(<25

'U>\Si(o

(B(B%
(011

\0\ZL\

_L

10 j2-

cJ
ALKALINITY HARDNESS

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

SbrtU is>.
-L I^.G?

SDrtv) 9-f
f -/1 2-

i 737

1
ff.O
iti-10

*3>(o
y.1

K.9-
13.1
/5-0
/fr.fa
ifr ^

'tyStf
1

ia/<g^g

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

fT)n\J
1

c5Onl

— i—

0-^>
LD 1

/^•2>
/9.^
«S? 8
2 .̂̂
*fSJ

/a/
// -3

/7^3
<55^<
28-2-
'̂ ,1
<^5.O

[

)3./sy^
J_

^S1^

i -

Data
entered

Init.

^y?

J —

Aquatec Biological Sciences South Burlington, VT a& hform.doc
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Alkalinity and Hardness Analysis

Client: Project: o BTR:
Sample Description: <3jD U .a . -/-fcf.

£,.

Ho.

i
C.i.

J.'

Ha.

Sample Sample
ID Date

5HG9 "I&

ALKALINITY HARDNl̂ S
Sample Titrant Titrant Analyst

Vol. Init. Final Date/
Vol. Vol. Init.

•33,0

HS

32-0

in,
21

Sample Titrant Titrant ."Analyst
Vol. Init. Final Date/

Vol. VoL Init.

, X

7.0
10.5

liLL

3.7-
2£L
IDfS

•'•'Data*
entered

Init.

Aqualec Biological Sciences South Burlington, VT a&hform.doc
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Alkalinity and Hardness Analysis

Client: Project: BTR:
Sample Description: £)^f

ALKALINITY HARDNESS

HA

Sample Sample
ID Date

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

Data
entered

Init.

H.D
12*5*10

'653

Q.(ff

50.0

K.A.
t. 45,3

Aquatec Biological Sciences South Burlington, VT a&hform.doc

o
V.' rj



Alkalinity and Hardness Analysis

Project: o 33- - BTR:
Sample Description: y.

Sample Sample
ID Date

/2^L/
\2'&tf5

J2&tf3

i2^k
|26?fr§

IZloG?S
iD-fo^l

M J M

II II
It |0
h In
ft 1 "
ufiO
li ii

ALKALINITY HARDNESS
Sample Titrant Titrant Analyst

Vol. Init. Final Date/
Vol. Vol. Init.

6OfYL/

\S

33.0
^3-5
35,O

f i

£9.4

^g 5
&5.O
£/#.*£>

^ 43/.o
-i?>3

^ «'/?D

-^ rf—

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

Sbnd

L

40$
#7.9-
^3.^yoft
O.I

?3.D

-0??-^

^•3-^
*fo%
14(̂ .9

5.^3

/3rt)

/^ ^
/

U[Si2)̂

-L

Data
entered

Init.

'̂  y$

-L-

r+CL

Aquatec Biological Sciences South Burlington, VT a&hform.doc
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Alkalinity and Hardness Analysis

Client: jfHp>?7j> -tluM Project: *
Sample Description: f>/

^°31 F^ ™P* F*̂  X""̂  //BTR: Se^^<-
-. ChrwiJif. -W()r QJI^A

Sample Sample
ID Date

\2-(Q\<-
I2/0Z2
IZ55Z
\2Joltf

\1\s \ 1
1 ""^^o

U 50
I2./Z
I2./S

'T

12-1 (j>
12,1*?-

ALKALINITY HARDNESS
Sample Titrant Titrant Analyst

Vol. Init. Final Date/
Vol. Vol. Init.

50m,

j-

0(1 *&**>+

C$D'%
31~.\
3 .̂9
.̂ ^
37-L
gg, t/>

^/ y l\
J\̂ S ' \**J

ffL."
i2?* °\
i65L5
3^. j
5%.\t

m \s • ~*+^

&l&y&

_j —

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

3Dmi
|

1

j5D-3
3\.oM
f) <L-
tS ^9
11. 1

J/a. ?
e&L%

~^o.^
41-5
^Oj

?/./
/^.^
'epl.ft

C?7./

\

0/§(J@

Data
entered

Init.

'"rfzy^

•

45

Aquatec Biological Sciences South Burlington, VT a&Worm.doc
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Alkalinity and Hardness Analysis

Client: Project: BTR:
Sample Description:

t.

Sample Sample
ID Date

/Z54A lift

ALKALINITY HARDNESS
Sample Titrant Titrant Analyst

Vol. Init. Final Date/
Vol. Vol. Init.

5DnU 3.5? w «/Wft

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

50ffO( *\f> 10.5- /2/9M5

I

Data
entered

Init.

^ ,s6

Aquatec Biological Sciences South Burlington, VT a&hform.doc

r> 1
U 178



Alkalinity and Hardness Analysis

Client: /7 imt-djum Project: tf*fd j3
Sample Description: 1/5$- £/ld Os

BTR: <&#esdL
—

Sample Sample
ID Date

/2/rftf
law
ia<cfcff
)365b
1365 j
I3UPI31
flfoi^

iH*>
II ^0
1//29
U3.q
ii ^Pi
\ \ 3< i
M a^

!

ALKALINITY HARDNESS
Sample Titrant Titrant Analyst

Vol. Init. Final Date/
Vol. Vol. Init.

$o
^0
50
50
50
50

W.4
ai.q
^3.^-
95. 3i
3 .̂r
2^.?

50 130.3

i
I

^?/^
.̂̂

35-^-
56 .-T
<3?.^
30-3
31/T

/t/>) \^
/a)ai irn
iaJ3)77n
l3)3lTTh

a aiTJf^
QJUTjm

ia)aiTjm

Sample Titrant Titrant Analyst
Vol. Init. Final Date/

Vol. Vol. Init.

5o
<oO
50
50
TO
so
SO

;ifo.741 .<r
0-0
4-0

%?S
4Co3.
4-0
€.a

?.» l ia-4
ia.4
ifo-"^

/G-^
ai-o

[Lr»t
ia|arrm
ia)a>i37\
ia)^im
laja^Tnr
|3L)a,nv

i3)a\"irn

I

Data
entered

Init.
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Ammonia Results Report

imple Number

12548

12548

12548

12548

12548

12550

12550

12550

12550

12551

12551

12551

12551

12552

12552

12552

12552

12552

12592

12592

Client Sample
Identifier

BTOX-C-3

BTOX-C-3

BTOX-C-3

BTOX-C-3

BTOX-C-3

BTOX-D-2

BTOX-D-2

BTOX-D-2

BTOX-D-2

BTOX-D-3

BTOX-D-3

BTOX-D-3

BTOX-D-3

HALCS

HALCS

HALCS

HALCS

HALCS

BTOX-B-3

BTOX-B-3

Species

CT

CT

IN

CT

CT

Avg:

CT

CT

CT

IN

Avg:

CT

IN

CT

CT

Avg:

CT

CT

IN

CT

CT

Avg:

CT

CT

Date

11/30

12/9

10/19

11/16

11/8

1.46 Max:

11/16

11/8

11/29

10/19

0.83 Max:

11/8

10/19

11/29

11/16

0.53 Max:

11/8

11/16

10/19

11/30

12/3

0.22 Max:

11/16

10/19

Ammonia
Concentration (mg/l)

0.1

0.5

4.1

0.6

2

4.1 Min: 0.1

0.4

0.2

0.5

2.2

2.2 Min: 0.2

0

1.5

0.5

0.1

1.5 Min: 0

0.7

0.1

0.2

0

0.1

0.7 Min: 0

0

1.6

Page 1 of 4
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Ammonia Results Report

Sample Number

12592

12592

12592

12593

12593

12593

12593

12593

12509

12609

12609

12609

12609

12611

12611

12611

12611

12612

12612

12612

Client Sample
Identifier

BTOX-B-3

BTOX-B-3

BTOX-B-3

BTOX-M

BTOX-M

BTOX-M

BTOX-M

BTOX-M

E-1 DEAD CREEK

E-1 DEAD CREEK

E-1 DEAD CREEK

E-1 DEAD CREEK

E-1 DEAD CREEK

E-3 DEAD CREEK

E-3 DEAD CREEK

E-3 DEAD CREEK

E-3 DEAD CREEK

BP-1 BORROW PIT

BP-1 BORROW PIT

BP-1 BORROW PIT

Species

CT

CT

CT

Avg:

CT

CT

CT

CT

CT

Avg:

CT

CT

CT

CT

CT

Avg:

CT

CT

CT

CT

Avg:

CT

CT

CT

Date Ammonia
Concentration (mg/l)

12/6 0.1

1 1/30 0

11/8 0.1

0.36 Max: 1.6 Min: 0

11/16 0.1

11/30 0.1

11/8 0.1

10/19 3

12/7 O.i

0.68 Max: 3 Min: 0.1

11/30 0.5

11/16 1.5

11/8 2.4

12/13 0.5

10/19 01

1.04 Max: 2.4 Min: 0.1

10/20 2.9

12/6 0.2

11/17 0.:

11/9 C

0.8 Max: 2.9 Min: 0

11/9 0

11/17 01

10/20 06

Page 2 of 4
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Ammonia Results Report

Sample Number

12612

12613

12613

12613

12613

12614

12614

12614

12614

12614

12622

12622

12622

12622

12622

12655

12665

12665

12665

Client Sample
Identifier

BP-1 BORROW PIT

BP-I(DUPE) BORRO

BP-1 (DUPE) BORRO

BP-1 (DUPE) BORRO

BP-1 (DUPE) BORRO

BP-3 BORROW PIT

BP-3 BORROW PIT

BP-3 BORROW PIT

BP-3 BORROW PIT

BP-3 BORROW PIT

LCS

LCS

LCS

LCS

LCS

PRAIRIE DUPONTCR

PRAIRIE DUPONT CR

PRAIRIE DUPONT CR

PRAIRIE DUPONT CR

Species

CT

Avg:

CT

CT

CT

CT

Avg:

CT

CT

CT

CT

CT

Avg:

CT

CT

CT

CT

CT

Avg:

CT

CT

CT

CT

Date

11/29

0.3 Max:

11/9

10/20

11/29

11/17

0.38 Max:

11/3

11/17

11/30

11/9

10/20

0.22 Max:

10/20

11/17

11/9

11/3

12/2

0.16 Max:

10/21

11/10

12/4

11/18

Ammonia
Concentration (mg/l)

0.5

0.6 Min: 0

0.1

0.8

0.5

0.1

0.8 Min: 0.1

0.1

0

0

0

1

1 Min: 0

0.1

0

0.1

0.5

0

0.6 Min: 0

0.1

0.2

0.2

0.2

Page 3 of 4
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Ammonia Results Report

Sample Number Client Sample
Identifier

Species Date Ammonia
Concentration (mg/l)

Avg: 0.18 Max: 0.2 Min: 0.1

12668 LCS: 10/8/99 @ : (SE

12668 LCS: 10/8/99® : (SE

12668 LCS: 10/8/99® : (SE

12668 LCS: 10/8/99 @ : (SE

CT

CT

CT

CT

11/29

10/21

11/10

11/18

0.5

0.1

0.3

0

Avg: 0.23 Max: 0.5 Min: 0

Page 4 of 4
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A U N5 -» Co o o c c
o o o c c

Absorbance (pAu) (E + 06)

3 - k > u ' i > b i Q s b ( o b - ' k j L ) ^ o i
3 O O O C O O O O Q O O O O O O
3 O O O C O O O O O O O O O O O

^ . ~~~ *Sync: 1O.Q2_

Carryover: 0.0449354

~*Qarryover: 0.00847196

~* Baseline: 0.000932242
_*G3 ..

Baseline:' O.OOD932241 "
_»G!
HCal 0: -0.000933042

— *Cai 1: 10

" "Blank:"-Or004O8"46'4~ • ~ " ~ - - _

I*Baseline: 0.000932241 -*

^__ ' — ~ *ICV: 9.94762

ICB' 0 O0414°14 -1

••"""' — r""^ ' _ ._ ro
__^i ~~ LCS: 5.3497
fTu'
7~^ 3^2614 CT 1 1/3: 0.0822319

i.
f~*i2sa5 HA 1 -\f?,- n nR4fi.s.^R __
1 — ̂  . J
^i 12622 CT 11/3: 0.556282

~* 1^2564 HA 11/5: 0.0164157
s vj

12665 HA 4 1/5: 0.107332
— - -^4't'ca " "
-— 12666 HA 11/5: 1.8134

r, o
r^Pl;2S67 HA 11/5: 0.07041 19

^11:2671 HA 11/5: 0.0434675
L~*12S46 HA 11/8: 0.0446634
•~~-̂  , M
^"^12547 HA 11/8: 0.451744 M ,

~j^ "" *CCV: 5.30725

~*CCB: -0.00327022

~* Baseline: O.OO0932241
^ , a

W2548 HA 11/8: 0.092367
>i
^2549 HA 11/8: 0.023823

^itaSSO HA 11/8: 0.0327094

~* 12551 HA 11/8: 0.015747

~=*T2BB2~HA~Tdi'8fO.'Otri 58845" "
' ~i

^ =• -^ * 12548 CT 11/8: 1.9634

^~tJl2550 CT 11/8: 0.216972
I t ur~'"T25'Sjl" C T 1~T/8r 8.~O~4~O*t"3S3~ " " " - - - - - - - - - - - - - - - - . _ _ _ . - _ _ _ -

x--3 * 12552 CT 11/8: 0.69591
. w

_ 12592 CT 11/8: 0.0234028 u

~*CCB: -0.043065

~* Baseline: 0.000932244
*> , (0 . .
(T. 1 2593 CT- 3 3 /&; 5.09.3172.5.
^- _.. t c •

— -u -^ 12609 CT 11/8: 2.3618 •

oj
CJ

3̂
CD

U
Ul
o"
o

A2589 HA 11/9: 0.0385132
to
^2590 HA 11/9: -0.0127938

*2592 HA 11/9: -0.0198435

12593NHA 11/9: -0.0394685
Ul
12609 HA 1 1/9: 0.913243

12610 HA 11/9: -0.0316129

CT 11/9: O.OOO2O6164
C
12612 CT 11/9: -0.0184803



reak Table: ammonia

File name: F:\FLOW_4\1123SSB.RST
Date: Unknown
Onerator: LKS

Cup Name Tyoe Dil Wt Height Calc. (mg/L)

"l

2
3
B
3
6
7
8
B
10
11
_ 2
13
14
15
1 6
17
18
IS
20
21
22
23

L ^

M
2 5
27
26
2 5
30
^ _i
32
3 3
34
3 5
36
3 7
B
35
4 0
41
42
l± •<

44
4 5
45
47
43

2
0
0
0
0
1
2
0
0
2
1
3

SI
92
S3
S4
S5
S6
57
58
59

100
3
1
0

101
102
103
104
105
106
107
108
105
110

3
1
0

111
112
113
114
115
116
117
118
115
120

Sync
Carryovei
Carry eve 3
Baseline
Baseline
Cal 0
Cal 1
Blank
Baseline
ICV
IC3
LCS
12614 CT
12615 HA
12622 CT
12664 HA
12665 HA
12666 HA
12667 HA
12671 HA
12546 HA
12547 HA
CCV
CCB
Baseline
12548 HA
12545 HA
12550 HA
12551 HA
12552 HA
12548 CT
12550 CT
12551 CT
12552 CT
12552 CT
CCV
CCB
Baseline
12553 CT
12 6 OS CT
12569 HA
125SO HA
125S2 HA
125S3 HA
12605 HA
12610 HA
12611 CT
12612 CT

r

r

11/3
11/3
11/3
11/5
11/5
11/5
11/5
11/5
11/8
11/8

11/8
11/8
11/8
11/6
11/8
11/8
11/8
11/8
11/6
11/6

11/8
11/8
11/S
11/S
11/S
11/S
11/S
11/S
11/S
11/S

SYNC
CO
CO
RB
RB
C
C
U
RB
U
U •
U
U
U
U
u
u
u
u
u
u
u
u
u
RE
U
U
U
U
U
U
U
U
u
u
u
u
RB
U
U
U
U
U
U
u
u
u
u

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
T_
1
1
1
1
1
1
1
1
1
-1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
T_

"l

T

1
1
1
n_L

1
1
1
1
1
1
_L

1060420
4745
813
0
0

-201
1078264

-541
0

1072615
-547

5767S2
6767
5028

55687
1670

11474
155450

7452
4587
4716
46614

572214
-453

0
£860
2468
3427
1558

71
211625
232S7
4260
74544
2423

571455
-4745

0
SS47

254588
4053
-1480
-2240
-4357
£5380
-3510

-78
-2093

10
0
0
0
0

-0
10
-0
0
9

-0
5
0
0
0
0
0
1
0
0
0
0
5

-0
0
0
0
0
0
0
1

0
0
0
C
5

-0
0
0
2
0

-0
-0
-0
0

-0
0

-0

. 019953

.044935

. 008472

. 000932

.000932

.000933

. 000000

. 004085

. 000932

. 947621

. 004142

.349701

. 082232

. 084654

.556282

. 016416

.107332

. 813402

. 070412

. 043467

. 044663

.451744

.307250

. 003270

. 000932

.092367

.023823

. 032705

. 015747

. 001588

. 563357

.216572

. 040435

.655910

. 023403

.300246

. 043065

. 000932

. 093172

.361800

. 038513

. 012794

. 019844

. 039468

.913243

.031613

. 000206

.018480

reak Cup Flags

1 2
0 n

U
,
J J



Absorbsnce (E+06)

Cl
o
o

o
o

ro
o
o

c
c
o
c

o
o

o
o

CD
o
o

o
o
o

ro
o
o

o
o

a
c
o

ro
bo
o

N>

ro
o
o

U)
o-

8-c

c
c

Sync: 9.81748

Carryover: 0.0928361
. 05
Carryover: 0.003769

. C D
Baseline: 0.00127833

,Ba"seTinef (5700127833"
Cal 0: -0.00127881

Blank:-"Cr.0016814-2
,CD
Baseline: 0.00127833

LCS: 5.20956

J2548 CT 1 1/30: 0.0955395

'-12552-CT. 1-V30-0. O408047-

X2592 CT 1 1/30: 0.04535
k O
125S3 CT 1 1/30: 0.0676248

rT:i_26_Q9_ CJ.11/3D: 0.5570.3.S
CD

CT 11/30: 0.0420547

"K2592 CT 11/8: 0.0633237

^2552 CT 12/3: 0.091506

CO
3
3
ro

1g622 CT 12/2: 0.046082
. ro

12665 CT 12/4: 0.190228
V''
1
o

CCB: -0.002O6861
> ®
Bsseline: 0.0012/833

»ro

112592 CT 12/6: 0.0757193

(02611 CT 12/6: 0.173374
CD
>2593 CT 12/7: O.O602199
K13300 HA 11/24: 0.145023

O
633301 HA 11/24: 0.202855
_i

>^3302 HA 11/24: 0.0849135
>M

1S3O3 HA 11/24: 0.129446

'T33U4- HA 1 1 1/24T 0.~29t)'5B'1
A

'13300 CT 1 1/23: 0.569995
, W
J3301 CT 11/23: 0.601708

CCV:-5-.38572

CCB: -0.00264392
.CO
Baseline: 0.00127833

:T. 1-1723:-0.7293J 6-

'1B303 CT 11/23: 0.415799

'13304 CT 11/23: 0.539333 i>

'C.CV: 5.40O25

"CCB: -0.00249703
. D
Baseline: 0.00127833

nr-r.i



FeaK Tarue: ammonia

File name: E:\FLOW_4\1207SSC.RST
Date: December 08, 1999
Operator: nvw

Cup Name Type Dil Wt Height Caic. (mg/L)

1
2
3
B
B
6
7
8
B
10
11
12
13
14

1 ̂
16
17
IS
19
20
21
22
*": "̂

i..,,rf
*lr

26
27
26
25
30
3 _1_

32
33
34

^ ̂36
37
B
35
40
41
42
43
3

2
0
0
0
0
1
2
0
0
2
J.

3
51
52
53
94
95
96
57
S8
99

100
3
J_

0
101
102
103
104
105
106
107
108
109
110

3
1
0

111
112
113

.5

i
Q

Sync
Carryover
Carryover
Baseline
Baseline
Cal 0
Cal 1
Blank
Baseline
ICV
ICB
LCS
12548 CT
12552 CT
12592 CT
125S3 CT
12609 CT
12614 CT
12592 CT
12552 CT
12622 CT
12665 CT
CCV
CCB
Baseline
12592 CT
12611 CT
12593 CT
13300 HA
13301 HA
13302 KA
13303 KA
13304 HA
13300 CT
13301 CT
CCV
CCB
Baseline
13302 CT
13303 CT
13304 CT
CCV
CCB
Baseline

11/30
11/30
11/30
11/30
11/30
11/30
11/8
12/3
12/2
12/4

12/6
12/6
12/7
11/24
11/24
11/24
11/24
111/24
11/23
11/23

11/23
11/23
11/23

SYNC
CO
CO
RB
RB
C
C
U
RB
U
U
7J
U
U
TJ

U
T 7

U
u
U
U
u
u
u
RB
U
u
(J
u
u
u
u
u
U
U
u
u
RB
TJ

U
u
"u
RB

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
T_

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
*

1
T

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

16C6
1

163

164

65
1

1
x

1
1

4

-
5
-

045
980
408

0
0

418
908
484

0
2269
-
2
5
£
~7

o
L

762
135
422
467
211
655
929
671
151
762

1 7330
1
1
1
1
1
1
-,

1
1
1
1
1

1
-,
i
1
Q_
-,
1
1

_!_

1

j_

30914
66

-

2

2
-
-

2
L

~

5
65

-. -
~
c

C £

5
-

2
c
Q

3
2
•a
c
7
3
8
."
-

c
~,
5
.;

-

626
548

0
179
157
644
518
580
684
570
333
045
237
558
642

0
" i 6
620
032
335
618

ij

5.
0.
0.
0 .
0.

-0 .
10.
-0.
0 .

10.
-0.
5 _
0 .
0.
0.
n

0.
0.
0.
0.
r\

c.
5 .

-0 .
0 .
0 .
0.
0.
0.
0.
0.
c.
0.
0.
0.
5 .

-0.
n .
0 .
0 .
0.
5

- PI
0.

S17476
092836
003769
001278
001278
001279
000000
001681
001278
038879
003378
209557
095540
040805
045350
067625
557038
042055
063324
091506
046082
190226
253231
002065
001276
075715
173374
060220
145023
202855
084914
129446
290581
56S995
601708
365724
002644
001275
729316
415759
539333
400253
002497
001276

Peak Cup Rlags

h/
2
3
3
B

0
0
0
0

EL
3L noU



8-S-IOOO "Absorbance (|jAu) (E-i-06)
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p
boo o

o

p
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o
o
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o

p
b
a
o

o
o

o
a
o
o

o
o
o

o
o

NJ
o
o

CJ
o
o

Ul
o

Carryover: 0.0408345

^Carryover: 0.00209764

-03- - - -
Baseline: -O.OO117387

- Base H n e r -0:00 T t73&7-

Baseline: -O.OO1 17387

7^12513 CT 1 1/9: 0.0700431
_1

~*12S14 CT 1 1/9: 0.0420452

__+_&
1^B"1 5"HA"1"179" O."020"1 "1

7~*12S22 CT 1 1/9: 0.123394

U
1̂2611 HA 1 1/10: 0.060073

53
12S12 HA 1 1/10: 0.0402962

_V<e • - • • • - - • -
12513 HA 1 1/10: 0.0309051

w
• °

n TZ5V4"HA'TTn 0: O.n l̂ 77"1 6 " " " " " ' - - - - -

NJ

~~* 12522 HA 1 1/10: 0.0203177

N) • • • •
. M . . .
12638 HA 1 1/10: 0.0507288 ; ;

^^~" ' _____^_ - -M .- - r

CCV: 5.29442

~*CC3: -O.OO575046

.a
Basenne: -0.00117387 '

O
3



reak 'Table: ammonia

File name: F:\FLOW_4\112399~1.RST
Daze: NcverrJDer 23, 1999
Oceratcr: NVW

»k CUD Name Type Dil Wt Height Calc. (mg/L)

1

2
3
3
g

6
7
g

rf

1 0
11
12
- -
14
_̂  ~-

^ C
- •":

'_ £

lr
Z '̂

21
22
23

V

Peak

-
2
~

^
^
-
5

^
": *".

11

12
_ -^
14_i ~
1£

17
- c
'. =

V
—̂ «1

23
24

2
0
0
0
0
1
2
0
0
2
1
3

10
11
12
13
~! A

15
16
17
18
IS
™

1
0

Cup

2
0
0
0
0

2
0
0
2
1
3

10
11
12
13
14
1 5
16
17

18
-, Q_L j

3
1

Sync
Carryove]
Carryovei
Baseline
Baseline
Cal 0
Cal 1
Blank
Baseline
ICV
1C3
LCS
12613 CT
12614 CT
12615 HA
12622 CT
12611 HA
12612 H;A
12613 HA
12614 -1A
12622 HA
12638 HA
CCV
CCB
Baseline

Flags

Bl
—

1C

^ J—1

LC

LO

r
r

11/9
11/9
11/9
11/9
11/10
11/10
11/10
11/10
11/10
11/10

SYNC
CO
CO
R3
R3
C
C
u
R3
U
U
U
U
u
u
"

u
u
u
u
u
u
u
u
~ — 1

1
1
1
1
1
1
1
1
1
1
1
1
1
-j

1
1
1
"l

1
1
1
1
1
1

-

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
J_

1
1
1
1
1
1
1
1

-

1092316 -
4572
356
0
0

255
1088460

-374
0

1066557
-931

574766
7751
4704
2316
13557
6666
4513
3431
4674
2339
5649

576336
-498

0

10.
0.
0.

-0.
-0.
0.

10.
-0.
-0.
10.
-0.
5 _
0.
0.
C.
0.
0.
0.
0.
0.
0.
0.
5.

-0.
-0.

035433
040835
002098
001174
001174
001173
000001
004606
001174
000895
009732
279994
070043
042045
020110
123394
060073
040296
030905
041772
020318
050729
294418
005750
001174

n .- u



Absorbance (pAu) (E-t-06)
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o
o

0)oo oo
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b
o
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o
o

ro
A
oo

Sync: 9.30233

Carryover; 0.142

Carryover: 1-0.000183226

Baseline: -0.00218614

Baseline: -0.00218614

Cal 0: 0.00218599

Blank: -0.0183005

Baseline: -0.00218614

ICV: 10.0248

LCS: 5.38984

12611 HA TO/21: 2.15972

:126^2 HA =1 0/2-1-: -CH5SO7-53-

12613 HA 10/21: 0.594612

12614 HA 10/21: 0.833909

•L2S22.HA.10/2JiO._i
CO
12638 HA 10/21: 0.919846

12639 HA 10/21: 0.749046

12640 HA 1O/21: 0.137308

12641 HA 10/21: 2.1379

12665 CT 10/21: 0.0537603

CCV: 4.95038

CCB: -O.O0782524

Baseline: -0.00218614

12668 10/21: 0. 0637803
ro

12664 10/22: 0.0117736
ro

K12665 1O/22: 2.08161

12666 10/22: 1.04698M
Ul
O"
O 12668 10/22: 0.0540826

_i

'12671 1O/22: 0.530148

CCV: 4.96174

CCB: -O.O0785737

.03
- -0 O C G 1 3 0



ammonia

7ile name: F: \FLOW_
Zate*. October 28,
Operator': NVW

Cup Name

4\10279SF.RST
"1999

Type Dil Wt Height Calc. (mg/L)

1
2
3
3
3
6
-7

A

•̂

10
". 1

12
13
- r_

-̂
_ 5
- 7

IS
IS
20
21
22

•«,

y
^̂ ^

26
27
28
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3 0
— .L
32
33

—

Peak

-,
2

^
"S

3
6
7
5
3
D
A
12
13
14
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2
0
0
0
0
1
2
0
0
2
"l

3
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92
93
94
95
96
97
98
99

ICG
3
1
0

101
102
103
104
105
106
3
1
0

Cup

2
0
0
0
0
1
2
r

0
2
1
-i

91
92
93

Sync
Carryover
Carryover
Baseline
Baseline
Cal 0
Cal 1
Blank
Baseline
1CV
IC3
LCS
12611 HA 10/21
12612 HA 10/21
12613 HA 10/21
12614 HA 10/21
12622 HA 10/21
12638 HA 10/21
12639 HA 10/21
12640 HA 10/21
12641 HA 10/21
12665 CT 10/21
CCV
CCB
Baseline
12668 10/21
12664 10/22
12665 10/22
12666 10/22
12668 10/22
12671 10/22
CCV
CCB
Baseline

Flags

LO
— LI
BL

LO
BL

LO

SYNC
CO
CO
RB
RB
C
C
U
RB
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
RB
U
U
U
U
U
U
U
U
RB

1
1
1
1
1
1
1
1
T_

1
1

1
1
1

1
1
1
1

1
j_
1
1

1
1
1
1
1

1
1
1
1
1

1
1

1
1
1
1
1
1
1
1
"

1
1
1
T_
T_

1

1
1_

T_

T_

1

1

1

j_

1
1_

1

1

1

1

1

1

1

1

1

1683774
26092

362
0
0

791
1810026

-2916
0

1814510
-1504

975757
391225
100062
107998
151302
16694
166854
135945
25243
357277
10124
696232
-1020

0
11937
2526

377090
169860
10183
96333
898288
-1026

0

9
0

-0
-0
-0
0

10
-0
-0
10
-0
5
2
0
0
0
0
0
0
0
2
0
4
-0
-0
0
0
2
1
0
0
4

-0
-0

.302330

.142000

.000183

.002186

. 002186

. 002186

. 000000

. 018301

. 002186

. 024775

.010496

.389835

.159720

.550753

.594612

.833909

. 090064

. 919846

. 749046

.137308

.137903

. 053760

.950380

. 007825

. 002186

. 063780

. 011774

. 081606

. 046979

.054083

.530148

. 961744

. 007857

.002186

OC0131



Absorbance (pAu) (E+06)
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Carryover, 0.136264
10 , , , : •

Carryover:'0.00334979
CD ' ' ' • '
Baseline: -O.OO0788562

8-
c

g-o

& to

? g-

Baseline: -O.O00788562
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Peak Table: ammonia

File name: E:\FLOW_4\102799E.RST
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Operator: LKS

Cup Name Type Dil Wt Height Calc. (mg/L)

J_

2
3
B
B
6
7
8
•Q

10
11
12
12
14
15
16
17
16
Iy
20
21
22
•": ~

ŷ
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AMMONIA ANALYSIS
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Sediment Characterization

Client^ Menzie-Cura & Assoc. | Project: 99033 BTR: 3615

. C. tentans acute test: 10/6/99
• H. azteca chronic test: | ̂ //%A'i;f\u. -^Pr/ApLE-S. ^6-^W Ls
• C. tentans chronic test: \8g~4 & , )3£5fy 1 3_5"£| ; jo /^ /_=, c,

Date sediments distributed to test chambers (100 mL homogenized sediment):
• H. azteca acute test: 10/6/99 •/( I o//3y^5v\U SAMPLES

•

us

Sample
Number
12546

12547

12548

12549

12550

12551

12552

LCS

porew
pH

(oft

•^•o

•?-o

?.o

•?-o

•7-0

ftc\^q

porew
H2S

porew
Amm

' Z - ^ v z - , d<i~<f-3i / a c o f j /

Sediment Visual Characterization
V i S f C u s mud. MDCverly/n^ (/t/a-fer

Liquid. fin^UC/./Mfl^«^-
ye îc i' r-y u T. D /e oo j/r^o^y

/ i£7L/,- c/ /r»u c/ PQSlro peers- fresenv-, r€n?oASU'T / J T/ioie \^ j ( fc /€ /c/6 7?^

CO^T mud. pme ru£d/es seme
' overiv/ ins itjo.-f-pr

' J

ttrfi mud £/J i TaQv/er ly i*aa ioai-e^
J O.ne A££C7 '€j

501^-t m u d uji^n 0^ r \y mdi LOGi^^

EPA artificial control sediment (77% med. and fine sand;
17% kaolinite clay; 5% 0.5 mm-sieved peat; 1% CaCOS).
Stored dry, then hydrated prior to addition to test chambers.

7

l3

cl

Extract porewater, measure and record pH, decant and preserve sulfide and ammonia
amples.

Entered by: ^\jfy\ Date:

Reviewer: ( Date/
Labora'ory: Aqualec Biological̂ ciSces, South Burlington, Vermont

r\ o -hasLirvwt.doc
'

n f r\ o -as
' ' U -' ;



Sediment Characterization

Client: Menzie-Cura & Assoc. Project: 99033 BTR: 3622 / 3629

:TG-
Date sediments distributed to test chambers (100 ml homogenized sediment):
• H. azteca acute test: 10/7/99*
• C. tentans acute test: 10/7/99
• H. azteca chronic test:

C.tentans chronic test: |o/<*/q<i .' fSS'/O-^&S'r ̂  .• l^tnQ ~^\-j-
C.t.

Sample
Number
12589

12590

12591

:# 12592

12593

12609

12610

12615

LCS

porew
PH

f I

f Q(o i '

G?r?

~^1

ThO

?v(

•̂ .D-

porew
H2S

porew
Amm

A

^

Sediment Visual Characterization

tru-xTixrn. rvtuorkj .Se&iivsu-dt U5vtf\ SncLJLs SL

Wl/UK ^^ '̂'̂  J.^rf tJtS^Sl?^
vj1

\i;\/f.xj"i\. 'YV-t*. ex VA^T^ v"^^ • va^v^>^rcjiA.
rl \ ^ ' 'J> \-ill i- -^

CxV, >>M;?'1A5K 7^^ a WlTVv- ]it\lP V^Q, ^2PT€

Wfid^u^^'M rt*udl uo/pp-fraliu^iL o(S^

ituC^fe-Mki î C'Ujl'V ĵDL£ .̂i u1^ ^v^jj^\) uCiCr î

C » t^v 1-*̂  ^ t^1 ^w \/ V*^l ^H 1 v*W CrAX^ .̂.--•t'1 1'Lk ^^ ) X/"^* f̂ ^Ji \ f\
I 1 I

~~ ** /̂S£^TV*-~Q__ \J .̂ Ci1

(rv\'̂ -^e_G\d

EPA artificial control sediment (77% med. and fine sand;
17% kaolinite clay; 5% 0.5 mm-sieved peat; 1% CaCOS).
Stored dry, then hydrated prior to addition to test chambers.

Extract porewater, measure and record pK decant and preserve sulfide and ammonia
samples.

Entered by: ^\(~^ Date: fr:,"

Date: (2-Reviewer:
Laboratory. Ao/J^tec Biological Sciendes, South'Burlington, Vermont

0 0 ° O •"( 'I
I' t U - J 4



Sediment Characterization

r Client: Menzie-Cura & Assoc. | Project: 99033 BTR: 3629/3633
Date sediments distributed to test chambers (100 ml homogenized sediment):
* H. azteca acute test: 10/8/99
* C. tentans acute test: 10/8/99
* H. azteca chronic test:
» C. tentans chronic test:

Sample
Number
12611

12612

12613

12614

12638

12639

12640

12641

12622

LCS

porew
pH

£,?

-T?

T7
-?.s~
^G
7,3

7.3-
~?^

porew
H2S

porew
Amm Sediment Visual Characterization

bjic^ ^^cic ^c/ i-ea-f Uft-er

Fine. "Br^on n^d

Scff ^o^ /YIUC/

ScP^- B>'Cu^ mac/

S^ff Brcun mu (̂
$t)£K-s T [eaves en Top •*• fnrcugh ait

coh<?si v€/>,u.d , dC1'^-
5tict5 1- leaf ii-He^

"\>Cu')il ^niC.c, n-iu4

Sî A- f̂ouun I'vud

EPA artificial control sediment (77% med. and fine sand;
17% kaolinite clay; 5% 0.5 mm-sieved peat; 1% CaCO3).
Stored dry. then hydrated prior to addition to test chambers.

Extract porewater, measure and record pH, decant and preserve sulfide and ammonia
.samples.

Entered by: ^(^ Date:

Reviewer: Date:
n n n •") ~ •
\_< v_. U — '-' <

Laboratory: ApuStec Biological Sciences, South Burlington, Vermont
hasurvwt.doc



Sediment Characterization

Client: Menzie-Cura & Assoc. | Project: 99033 BTR: 3641
Date sediments distributed to test chambers (100 mL homogenized sediment):
• H. azteca acute test: 10/9/99
• C. tentans acute test: 10/9/99
• H. azteca chronic test:
• C. tentans chronic test:

Sample
Number
12664

12665

12666

-42€67-a£

i "L\t>~*\

12668

LCS

porew
PH

T-S

^3

^<S

?<M

porew
H2S

porew
Amm Sediment Visual Characterization

nrUL CckjLSiSt*. ffvd •

Tine, -Soft- mud

hnj(. . She &f /(Orl-tSH/e fKUC(

AruL; br ĵ-n oW - ̂ ^^ •
\

EPA artificial control sediment (77% med. and fine sand;
17% kaolinite clay; 5% 0.5 mm-sieved peat; 1% CaCO3).
Stored dry, then hydrated prior to addition to test chambers.

Extract porewater, measure and record pH, decant and preserve sulfide and ammonia
.V samples.

Entered by:''i^N Date: /rj/'j /<-'/<?

Reviewer: cT~ Date:
Laboratory: Aqualec Biological Sciences, South Burlington. Vermont

hasurvwt.doc
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Preparation of Formulated Control Sediment
for

Freshwater Sediment Toxicity Tests

Procedure based on EPA/600/R-94/024

Batch No. * o /g _ Preparation DateMo/H'A^ Prepared by:
-

Percent
Ingredient _ Amount (g) _ composition

Fine sand 1548
Medium sand 824 77

Kaolinite clay 512 17

Blended and 0.3 mm sieved
Canadian sphagnum peat ISO 5

CaCOS 35 1

Total 3500 100

Store well-mixed and dry in a sealed Rubbermaid box. Label by batch number.
Store copy of this documentation in project file. Store original in SecA^ater
preparation notebook.

Hydrate to a cohesive sediment consistency before use.

Aquatec Biological Sciences, South Burlinqton, Vermont sed^efTdot <-*,
<-'" '-• U -' -



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of October 17, 1999

ACTIVITY / DAY Sun. Mon. Tues. Wed. Trm rs. Fri. Sat.
S

Prior to noon fill reservoirs
(1L) y / y y y / y
Noon delivery cycle

splitter boxes filling?

syringes filling?

needles flowing?

beaker screens clear, flowing?

drainage to waste ok?

empty waste

Y/ \/t

v/

y
•s/

v/
v/ •/

Test monitoring

• test temperature ok?

• D.O. ok?

• check tor floating organisms

* feeding completed?

v/-
.x

V ,
v/

y
/

/
V ®

S
vX
v

s
,/

\X"
/ 1 \X

v/

Xx

Xx

X

^V
\J S

\s

/-
- —
tXx

tX

Additional activities
F'rior to midnight fill reservoirs (1 L)

Check sediment water supply
x/V
i/

v/
\s

V/

-X

xX.
/

V/,
v/

\/^
v^

v/
i/

Corrective Action /
Comments

Initials/Date l̂it

!/•

^,v^ "°̂
rT^-

ToST

^^5
Procedure: All operating systems listed above must be checked on a daily basis when sediment toxicity
tests are in progress. Corrective action must be taken whenever appropriate. Document corrective
action on this form. If project-specific documentation is required, write a brief description (on Project
Documentation form) and include with the test data package.

Comments: f. //n7>--J ^
/?f<?>r C° O f Oi?f \<ir^

J I/

~ /•'Tin iC. rt*J7~ <if/" t-/^ ^-^

j^^r-T^a-xi) r fc/,^/^
— * — /

/•ot C.n ,'>^ ^- / /^»
t/ */

Revie\ver
Laboratory: Ao^Qatec Biological feciencfe, South Surlington, Vermont \J u - ;• O



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of October 31, 1999

ACTIVITY / DAY Sun. Mon.

/
F'rior to noon fill reservoirs
(1L) V y

Tues. Wed. Thurs. Fri. Sat.

m

•s / i/ V/' v/
Noon delivery cycle

• splitter boxes filling?

* syringes filling?

* needles flowing?

* beaker screens clear, flowing?

* drainage to waste ok?

•y
*/"
\s
\^

•\̂ f /
• empty waste buckets? | \J \ V

v^

I/
\/
\/ s

' J
/

V

v

\/.
\/

f

v
' Y *

•y
y

y
y
^

J v/

\/
y
y
v'
^f

•/ ^

^/
^
i/
<y _
y

/
/
v/

^X

\f^S

\̂ S^

y
v\ y

Test monitoring

• test temperature ok?

• D.O. ok?

• check for floating organisms

• feeding completed?

\7

/

I//

(/

^^, V,
,̂

\!

^/
/

vX,
^/

v/'I/
/ y'

V

L/
—

lX
vy

</
•̂
^/
iX

^
/

X/
iX

Additional activities

Prior to midnight fill reservoirs (1L)

Check sediment water supply

Corrective Action /
Comments

Initials/Date

^/
\^/

v
v/

v/

V^

\/
y

j /
\y

iX/
iX

v/

vX

fv£ ///^n\?^
^

% ^5- f//k
Procedure: All operating systems listed above must be checked on a daily basis when sediment toxicity
tests are in progress. Corrective action must be taken whenever appropriate. Document corrective action
on this form. If project-specific documentation is required, write a brief description (on Project
Documentation form) and include with the test data package.

Comments: a±-
n/fe

F?eviewer
s.eddelfw.doc~
Laboratory': Aqualec Biological Sciences, South Burlington, Vermont O C 0 2 0 0



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of November 7, 1999

ACTIVITY / DAY Sun. Mon. Tues. Wed. Thurs. Fri. Sat.

F'rior to noon fill reservoirs
(1L) N/ S V V V V/

^
Noon delivery cycle

splitter boxes filling? -y
syringes filling? Y
needles flowing? V
beaker screens clear, flowing?

drainage to waste ok?

empty waste buckets? / v N/IVI/

Test monitoring

• test temperature ok?

• D.O. ok?

* check for floating organisms

• feeding completed?

v^

V/x
V

</

v".
\^
'/

•̂ —
\y
v/

y
\y

\S

V/

v^
—

\/
v/

\S

v/,
y ,
V

vX
—

y /y
Additional activities
Prior to midnight fill reservoirs (1 L)

Check sediment water supply ^

^
^
^

v/
v'

^/
y

v

^

\/ ^

^

' ̂

^
Corrective Action /
Comments

Initials/Date

A?

>W

'

^

imo^
'IH T.VO -nt\.in

.̂^'I//3

Procedure: All operating systems listed above must be checked on a daily basis when sediment toxicity
tests are in progress. Corrective action must be taken whenever appropriate. Document corrective action
on this form. If project-specific documentation is required, write a brief description (on Project
Documentation form) and include with the test data package.

Comments:

Reviewer
seddelfw.doc"
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont n n ""! " nu - - U



DAILY CHECKLIST FOR AUTOMATED DELIVERY

SEDIMENT TOXICITY TESTS

Week of November 14, 1999

ACTIVITY / DAY Sun. Mon. Tues. Wed. Thurs. Fri. • Sat.
/ /

Prior to noon fill reservoirs
(1L) t/
Noon delivery cycle

• splitter boxes filling?

• syringes filling?

• needles flowing?

• beaker screens clear, flowing?

• drainage to waste ok?

y \/
/

\s / ^/
« / ^^

y
\/

(/

iX
i/

• empty waste buckets? | \/

/ /
\/

v/
y
y
/ ,

V / l - v /

\/
(/sy,(/^

\/

\/

vX

>y
V
/

iX^r- K^^ ,i < ,
/K ŷlvx

v/

yi/
\s

^

^/
^/
iX
y/

Test monitoring

• test temperature ok?

• D.O. ok?

• check for floating organisms

• feeding completed?

V
—

y.
V

y
yy/

vX

^
y., y

v//f •/
\/ N/

V

"^"
vX

y

V.X

L^y/\/

v^
1 " y

vX,
\/

Additional activities

Prior to midnight fill reservoirs (1L)

Check sediment water supply
A/
v/

vX

y N/

irx
\/
y v/\/

V
v^"

y
vX

Corrective Action /
Comments

Initials/Date

^£

^

X

Sfrnt-^Y^/fi
A>

^
tr^/

> \\^
Mx

m^
ul l<f

^

^Procedure: All operating systems listed above must be checked on a daily bssis when sediment toxicity
tests are in progress. Corrective action must be taken whenever appropriate. Document corrective action
on this form. If project-specific documentation is required, write a brief description (on Project
Documentation form) and include with the test data package.

Comments:

Reviewer (̂ "V^ Date / ^tftffi

Laboratory: Aquatec Biological Sciences, South Burlington, Vermont 0 !\j U -,



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of November 21, 1999

ACTIVITY / DAY Sun. Mon. Tues. Wed. Thurs. Fri. Sat.
/

Prior to noon fill reservoirs
(1L) V y v/ •/

/ V y
Noon delivery cycle *~

' splitter boxes filling?

• syringes filling?

• needles flowing?

• beaker screens clear, flowing?

• drainage to waste ok?

* empty waste buckets?

~y
-y
\/ f\/,

/
\/
V

\/y
V"
V

' s f
/Iv'

^s
v/
\/

< \Ss-
\s

J I V/

\/

\^

J
v/7

J \S
l̂ \S

<|(:°A^

'/,
\f

t\f

/

J\ v/

^/

{̂/
(/ s

\/
v ' \/

</
\s

./ ,
i/

/ \//

</ \\s
Test monitoring X

• test temperature ok?

• D.O. ok?

• check for floating organisms

• feeding completed?

V
\s

J

V̂

</
\x̂
rS

V/

^^
\4

,/

s I \X
«//
vy
S

\s
xX

^/
,X ! L/

1 / ^ ^

v/

/

\/

^

Additional activities

Prior to midnight fill reservoirs (1L)

Check sediment water supply ^
I

\/

V/ ,
vX

v/
y/

,̂
vy

L/

,x v/
iX

v/^
v/

Corrective Action /
Comments

Initials/Date

^ ^^

\W& fr&\&

I ^

"4 '̂ % Hlkt
' I ' . \

Procedure: All operating systems listed above must be checked on a daily basis when sediment toxicity
tests are in progress. Corrective action must be taken whenever appropriate. Document corrective action
on this form. If project-specific documentation is required, write a brief description (on Project
Documentation form) and include with the test data package.

Comments:

Reviewer C I Date
seddelfw-dtx?^
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont f\

u -. _ -



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of November 28, 1999

ACTIVITY / DAY Sun. Mon. Tues. Wed. Thurs. Fri. Sat. .

/
Prior to noon fill reservoirs
(1L) y V S / X / /
Noon delivery cycle

• splitter boxes filling?

• syringes filling?

• needles flowing?

• beaker screens clear, flowing?

• drainage to waste ok?

• empty waste buckets?

V,
s
vX^
vX

v
y

f

N/

V'

v'
V
Vx

' / ^
J /

\/
\/
\x
\/
/ f\/\ y

v/

vX

•\x
X

^\J\ ^

vX

x/
\s

\s

y'
\/\ ^

i/
L/.
vX
xX
X /

v// V/

i/
I/
v/
cX

^ uX ^

Vf /

Test monitoring

• test temperature ok?

• D.O. ok?

• check for floating organisms

• feeding completed?

V/

S

/,
v/

/,
V,y,
v/

v^ .
v<
V

s

Y
>•

\^

^ tV

V
•̂
V
^

\/
S,
y<
V/

/
- —
//y

Additional activities

Prior to midnight fill reservoirs (1L)

Check sediment water supply
V/
^/

\/

v>"

\S
s

\S
V>
v/

V/
VX"

i/,
v/

/.
tX

Corrective Action /
Comments

Initials/Date ^tfffi

^

5^
.̂.

\-3t\\ \̂*\*~
-to

l̂

^X^T
;?/*/

Procedure: All operating systems listed above must be checked on a daily basis when sediment toxicity
tests are in progress. Corrective action must be taken whenever appropriate. Document corrective action
on this form. If project-specific documentation is required, write a brief description (on Project
Documentation form) and include with the test data package.

Comments:

Reviewer _ Date
seddelfw.doc
Laboratory: Aquatec Biological Sciences, South Burlington, Vermont

r p,
V.. U



DAILY CHECKLIST FOR AUTOMATED DELIVERY

SEDIMENT TOXICITY TESTS

Week of December 5, 1999

ACTIVITY / DAY Sun. Mon. Tues. Wed. Thurs. Fri. Sat.

/ /
Prior to noon fill reservoirs
(1L) / / v/ V/ vX y /

Noon delivery cycle
/* X j

* splitter boxes filling"

• syringes filling?

• needles flowing?

• beaker screens clear, flowing?

X

,/,
X

I/,

/
/

./

/
• drainage to waste ok? ! \y jf *•

• empty waste buckets? i V | \/ j \r
I

Test monitoring

• test temperature ok?

• D.O. ok? Jt^wCt

y v
&!i fa.

• check for floating organisms i \y /

• feeding completes'?

Additional activities

v/

v/
I/
l/x

C A X
V_

/ <
v/ ^

\ *

V
//

\x
^x

x̂<
\r ^^

/ Y 1 .l
N/lv^l-v^i \/|\/i i

X

/, V*.
•v/ 1̂ 7
\/,

S ^

Prior to midnioht fill reservoirs (1L) ! •. /
I V s

Check sediment water supply
\s

s/,

S

^ .

•J\v>
/

iX
X
,/

" X,
, ^ ,

XI xX
i

v/ 1 vX ! \X
fo \/S 1 v<

V/

\/
• /

^ \ —s

s
v^ [5X^^£/

/ /

v/
•\s

S V
v/ ! ^

* /x
•^

' -^fer^

/

vX
v^

\/
^

X
"vx^

Corrective Action /
Comments

/ ?

j .j£ry AlCT<^
Initials/Date : i-V^M (3jk

i i

Procedure: All operating systems listed above

^^\*h
^

^<^'
•3&J
i l*/'°

X!6r-

i^/11

• / *

must be checked on a daily basis when sediment toxicity
tests are in progress. Corrective action must be taken whenever appropriate. Document corrective action
on this form. If project-specific Documentation is required, write a brief description (on Project
Documentation form) and induce with the test data package.

Comments:^

ver ( • Date _/2/Z^
f w . d f c c . - ^ '

Reviewer ,
seddelfw.c
^aboratory: Aqustec Biological Sciences. South Burlington, Vermont O p r\ ^ ••

L U - -



DAILY CHECKLIST FOR AUTOMATED DELIVERY
SEDIMENT TOXICITY TESTS

Week of December 12, 1999

ACTIVITY / DAY Sun. Mon. Tues. Wed. I hurs. Fri. Sat.
/

Prior to noon fill reservoirs
(1L) /
Noon delivery cycle

• splitter boxes filling?

• syringes filling?

• needles flowing?

• beaker screens clear, flowing?

• drainaoe to waste ok?

• empty waste buckets?

sy
s
s
/

V|
Test monitoring

• test temperature ok?

• D.O. ok?

• check for floating organisms

* feeding completed?

Additional activities

Prior to midnight fill reservoirs (1L)

Check sedimem water supply

Corrective Action /
Comments

Initials/Date

\s

—s
Str?^

v/,
/

TK)
isli^L

Procedure: All operating systems listed above must be checked on a daily basis when sediment toxicity
tests are in progress. Corrective action must be taken whenever appropriate. Document corrective action
on this form. If project-specific documentation is required, write a brief desertion (on Project
Documentation form) and include with the test data package.

Comments:

Reviewer
seobe:fw.docv-—-^
Laboratory: Aquatec Biological Sciences. South Burlington. Vermont O C G 2 1 0



SEDIMENT TEST MANUAL RENEWAL

DAILY SCHEDULE: MORNING (0700 - 0800) AND EVENING (1800-1900)

October, 1999

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Day of Month

1
2
3
4
5
6
7
8
9
10
11
12
13
14

AM Renewal
Time

n^.'co
&<?.'&<£>

O 7 /s~
c")?'. OC
/*i **} ' f~ f~~\

UT<-6 O

Initials

.

t£t£(5-
,— . A \^_ 3 t__^

CT — ~
rrr\

Tpl

PM Renewal
Time

ZZ50
/7 :oo C5,v
H.-cc "
ci'^^o
/ SJo
iS^o

Initials

<^~"

^ 7T^
)̂ =B

~^Cl(^r-

<c — 1 — '
<^N

•' 20
.' so
3 o

n

l/r\

•77/1
1, ?; rnn
in^'.oo vp0 r/n

I CTTD



SEDIMENT TEST MANUAL RENEWAL

DAILY SCHEDULE: MORNING (0700 - 0800) AND EVENING (1800-1900)

November, 1999
Day of Month AM Renewal

Time
Initials PM Renewal

Time
Initials



List of events where data for time to mortality of emergent flies was not generated

SAMPLE
12548
12548
12548
12552
12552
12552
12592
12592
12592
12593
12593
12593
12593
12609
12609
12609
12614
12622
12622
12622
12668
12668
12668
12668
12668

REPLICATE
C
D
D
A
D
E
H
H
H
F
E
E
D
B
D
E
G
A
E

F
A
D
D
F
H i

PARAMETER
FS
MS
MS
FS
FS
MS
FS
MS
MS
MS
MS
MS
FS
MS
MS
MS
FS
MS
FS
FS
FS
FS
MS
MS
MS

DAY
36
27
28
26
24
26
31
31
31
23
24
25
31
32
37
33
27
23
24
27

L 2 7
26
26
25
22

EVENT
NR
ESC
NR
NR
ESC
NR
NR
NR
NR
ESC
ESC
NR
ESC
ESC
ESC
NR
ESC
ESC
NR
NR
NR
NR |
NR '
NR _|
ESC |

Note:
-On day 37 a fly of unknown sex emerged from sample 12665 F, it was not recorded on the data
sheet due to its unknown sex. The fly was included in the total number of emergent flies.
-An emergence case was found in sample 12665 H prior to the installation of emergence traps.
Survival and sex of the fly were not recorded but the fly was included in the total number of
emergent flies.
-A female from 12668 C produced a primary egg case prior to being collected. Egg data was not
recorded.

MS= Male Survival
FS= Female Survival
UE= Unhatched Eggs
INJ= Injured
NC= Not Counted
NR= Not Recorded
ESC= Escaped
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APPENDIX D



Reference Toxicant Control Chart
Chironomus tentans

in Potassium chloride (g/L)

Test
Number

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

9 00

8.00

7.00

6.00

° 5.00
0

I
ID 4.00
O)

3.00

2.00

1.00

o nn

Test
Date

10/31/97
11/02/97
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3.466
6.484
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6.484
6.674
6.484
3.827
6.804
5.946
6.804
6.484
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Aquatec Biological Science;
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Aquatec Biological Sciences
Aquatec Biological Sciences

Env. Consulting & Testing
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